Table 14: Predicted, Raw and their +*fference of Reduction from Baseline in SiSBP in mmHg¢

: Candesartan 1 (mg) : : -
0 2 4 8 16 32
0 3.37, (5.62) | 7.06, (9.01) | 8.56, (8.56) 11.05, (9.67) 13.95,.(15.36)| 1136, (929)
025 - ~ =195 0.00 _ 138 | a1 2.07
6.25 8.52, (4.09) | 1028, (=) [ 11.85, (14.07) 1448, (—) | 1758, --) 15.63, (—)
HCTZ 443 . S 222 - |- = — — '
(mg) [1235 1035, (9.91) [ 1217, (12.90)| 13.82, (19.09) 16.59, (17.66)] 20.04, (18.03)} 18.57, (21.19)
0.44 - <0.73 -5.27 . -1.07 2.01 -2.62
25 1001, 11.97, (12.84) 13.76, (10.71) 16.81, (16.25) 20.82, (21.09) 2047, (-)
(10.95) . -0.87 305  |[_ 056 -0.27 . -
-0.94 S = - '

% In each cell, the first top value is the predicted mean D_SiDBP and secohd top value in ( ) is the raw mean of
D_SiSBP and the bottom value is the difference of the Raw and Predicted mean Degy = Predicted - Raw).

For the case of D_SiSBP, due to marginally significant Lack of Fit(P= 0.0'ii8; significant at a = 0,05 but not at
& = 0.10) somewhat larger differences between the fitted and predicted means than the case of D_SiDBP should be

expected. Table 14, shows the Dgyg) = 4.43 mmHg for CC 0/HCTZ 6.25 mg and Dg ) = -527 mmHg for CC
4/HCTZ 12.5. .

number is greater than predicted‘ for 16/12.5 mg, but raw data do not exist to Support an additional benefit for a
combination of CC 32 mg with 25 mg HCTZ. The raw data for the 16/25 mg combination do not rule out an added
antihypertensive benefit over 16/12.5 mg, though that diﬁ'ereqce was not significant. . :

As was discussed for the case of D_SiDBP, here also we are interested to determine-the CC/HCTZ combination’
erapy at which the D_SiSBP response will reach its maximum. This CC/HCTZ is the combination with the
© maximum effect on D_SiSBP. We also, use similar graphical procedure, as discussed for D_SiDBP, for the

determination of CC/HCTZ for maximum D_SiSBP.
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Figure 5: Profiles of D_SiSBP Response Surface for Given HCTZs as Functions of CC Doses

D_SiSBP-vs. Candesartan for Various HCTZ Doses

0 2 4 8 10 12 14 16 18 20 2 2 2
[=—HC0 ~e=HC 125 =——HC 25 |

T 1

28 30 32

Candesartan Doses

Figure 5 shows thé profiles of D_SiSBP response surface as function of HCTZ doses for fixed 0, 8, 16,32 me .2

Visual inspection shows that, for the three HCTZ curves, the maximum of D SiDBP

- , approximately, . .-«
Within the range of 18 to 23.5 mg of HCTZ doses (also confirmed by mathematical calculation). :

Figure 6: Profiles of D_SiSBP Response Surface for Given CCs as Functions of HCTZ Doses
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25 o

D_SiSBP

Profiles of D_SISBP vs. HCTZ for Various Candesartan Doses

0 125 25 375 5 625 1715

CC 16 =a=CC 32 |

L CC O =4=CC 8§

875 10 113 125

138 15 163 175 188 20
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HCTZ Doses
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In conclusion, the maximum of D_SiDBP occurred within the ran

for HCTZ on the surface.

Results on D_StDBP:

The following table gives the analysis results with respect to parameter estimates:

ge of 22 to 24 for CC and within 18 to 23.5 mg

Table 15: Summary of Quadratic Response Surface Analysis on D_StDBP

Table 15 shows that:

Variable. Parameter Parameter | Standard P-Value for Testing
(Coefficient) Estimate Error Ho: Para. =0 vs. Ha: Para. = 0

Intercept a 4.1970 0.3820 <0.0000
Candesartan B . 0.5025 0.0653 < 0.0000

HCTZ 5 0.2542 0.0704 0.0003
Candesartan*Candesartan 8 -0.0095 0.0022 <0.0000
HCTZ*HCTZ A -0.0077 0.0027 0.0046
Candesartan*HCTZ p 0.0015 0.0031 0.6237

Lack of Fit P-Value = 0.4920
Hence, the null hypothesis of quadratic fit (Test a) cannot be rejected, at & = 0.05

e The statistical test for testing “Lack of Fit” (Test a) produced a P-Value = 0.4920, indicating that the null
hypothesis of quadratic fit cannot be rejegte‘d at o = 0.05 (fitted model is not a poor fit).

‘.

* Except for the coefficient of the interaction term (p), the P-values of the statistical tests (Test b) on the other
parameters (&, B3, 8, 6, and A) indicate that the parameter estimates are statistically significantly different from
zero (P-Values < 0.0046, for all parameters). With respect to the interaction, the P-Value = 0.6237 indicates

that the interaction is not statistically significant.
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Therefore, the fitted model will be:

(3) D_StDBP; =4.1970 + 0.5025CC + 0.2542HCTZ - 0.0095CC? — 0.0077HCTZ? +0.0015CC*HCTZ.

Note: We left the interaction term in the estimated model, although its effect is statistically non-significam.

The graph of the response surface is presented in Figure 7.
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Figure 7: Quadratic Response Surface for Reduction from Baseline in StDBP
As a Function of Candesartan/HCTZ Combination Therapy
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Quadratic Response Surface of TD_SIDBP vs. Candesartan—HCTZ Combination

As was discussed earlier, the response surface presents the predicted values of the mean response (here for
D_StDBP) for the CC/HCTZ combination, rather than the raw means. It is useful to examine the differences
between the raw and predicted means. Table 16 presents the predicted means, raw means and the difference
between the predicted and raw means (Dg._g, = Predicted - Raw) for the CC/HCTZ combinations. Comparisons of
the predicted and the raw means of D_SiDBP indicate that the maximum difference is Dg.gy= 2.76 mmHg for the
CC 0/HCTZ 6.25 mg therapy. So, in general, the predicted and raw means are close to each other.

Table 16: Predicted, Raw and their difference of Reduction from Baseline in StSBP in mmHg+$

Candesartan (mg)
0 2 4 8 16 32
0 4.20, (4.22) | 5.16, (7.16) | 6.06, (5.88) | 7.61, (7.27) | 9.81, (10.19)| 10.55, (9.88)
-0.02 -2.00 0.18 0.34 -0.38 0.67
6.25 5.48, (2.72) 6.47, () 7.38, (9.17) 8.97, (---) 11.24, (--) 12.14, (-=)
HCTZ 2.76 — -1.79 --- - -
(mg) [12.5 6.17, (6.57) -| 7.18, (5.08) | 8.10, (7.25) | 9.73, (10.41) | 12.08, (11.39)] 13.12, (14.08)].-
-0.40 2.10 0.85 -0.68 0.69 -0.96
25 547, (6.41) | 6.78, (4.80) | 7.75, (6.13) | 9.45, (9.68) [ 11.95, (12.03)] 13.29, (---)
-0.94 1.98 1.62 -0.23 -0.08 o

< In each cell, the first top value is the predicted mean D_StDBP and second top value in ( ) is the raw mean of
D_StDBP and the bottom value is the difference of the Raw and Predicted mean (Dg.x) = Predicted - Raw).

Although in the pooled data there were no actual treatment arms, hence the observations, for the treatment
combinations CC 2/HCTZ 6.25, CC 8/HCTZ 6.25, CC 16/HCTZ 6.25, CC 32/HCTZ 6.25, however, the response
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( predicted mean for treatment combination CC 32/HCTZ 25 that was not an arm of the pooled data.

Results on D_StSBP:
The following table gives the analysis results with respect to parameter estimates:

Table 17: Summary of Quadratic Response Surface Analysis on D_StSBP

~

Variable Parameter Parameter | Standard P-Value for Testing
(Coefficient) | Estimate Error Ho: Para. =0 vs. Ha: Para. # 0

4.4127 0.6461 <0.0001
1.0093 0.1104 <0.0001
0.5964 0.1190 <0.0001
-0.0243 0.0036 <0.0001
-0.0161 0.0046 .. 0.0005
0.0030 0.0053 0.5742

Lack of Fit P-Value = 0.6683
Hence, the null hypothesis of quadratic fit (Test a) cannot be rejected, at & = 0.05

Intercept

Candesartan

HCTZ
Candesartan*Candesartan
HCTZ*HCTZ
Candesartan*HCTZ

DV>DOD00™A

) surface provided the predicted means by the inié?pbiéiioﬁ. Aisd, the response surface provided an extrapolated
|

Table 17 shows that:

e The statistical test for testing “Lack of Fit” (Test a) produced a P-Value = 0.6683, indicating that the null
, hypothesis of quadratic fit cannot be rejected at & = 0.05 (fitted model is not a poor fit).

¢ Except for the coefficient of the interaction term (p), the P-values of the statistical tests (Test b) on the other
parameters (Q, B, 8, 6, and A) indicate that the parameter estimates are statistically significantly different from
zero (P-Values < 0.0005, for all parameters). With respect to the interaction, the P-Value = 0.5742 indicates
tha the interaction is not statistically significant.

Therefore, the fitted model will be:

(3) D_StSBP;=4.4127 + 1.0093CC + 0.5964HCTZ - 0.0243CC? - 0.0161HCTZ? + 0.0030CC"HCTZ.
| .
| Note: We left the interaction term in the estimated model, although its effect is statistically non-significant.

The graph of the response surface is presented in Figure 7.’

Here also, since the response surface presents the predicted values of the mean response rather than the raw means
for StSBP, it is useful to examine the differences between the raw and predicted means.
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Figure 7: Quadratic Response Surface for Reduction from Baseline in StSBP

As a Function of Candesartan/HCTZ Combination Therapy
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Table 18 presents the predicted means, raw means and the difference between the predicted and raw means (Dyp_g, =
Predicted - Raw) for the CC/HCTZ combinations. Comparisons of the predicted and the raw means of D_SiDBP
indicate that the maximum difference is De_g)= 2.88 mmHg for the CC 2/HCTZ 6.25 mg combination. Therefore,
in general, the predicted and raw means are close to each other.

Table 18: Predicted, Raw and their difference of Reduction from Baseline in StSBP in mmHg<

-

Candesartan (mg)
0 2 4 8 16 32
0 441, (4.66) | 6.33, (3.45) | 8.06, (8.43) | 10.93, (9.88) [ 14.34, (15.72)[ 11.83, (9.92)
-2.25 2.88 -0.37 1.05 -1.38 1.91
, 6.25 7.51, (5.09) 9.47, (=) |11.23, (13.01)] 14.18, (—) | 17.74, (=) 15.53, (--)
HCTZ . 2.42 - -1.78 - —
w(mg) 12.5 935, (8.96) |11.35, (11.87)[13.15, (17.32)[ 16.17, (17.43)| 19.88, (17.45)| 17.97, (20.58)
0.39 -0.52 4.17 -1.26 243 -2.61 ..
25 9.26, (9.84) | 11.33, (11.32)[13.21, (11.27)| 16.38, (16.26)[ 20.39, (20.79)[ 19.07, (—)
-0.58 - 0.01 1.94 1 0.12 -0.40 o~

< In each cell, the first top value is the predicted mean D_StSBP and second top value in () is the raw mean of
D_StDBP ‘and the bottom value is the difference of the Raw and Predicted mean (D g, = Predicted - Raw).

bAlthough in the pooled data there were no actu’a"i' treatment arms, hence the 6bservations, for the treatment
combinations CC 2/HCTZ 6.25, CC 8/HCTZ 6.25, CC 16/HCTZ 6.25, CC 32/HCTZ 6.25, however, the response
surface provided the predicted means by the interpolation. Also, the response surface provided an extrapolated

predicted mean for treatment

combination CC 32/HCTZ 25 that was not an arm of the pooled data.
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Comparisons of the predicted and the raw means of D_StSBP indicate that, in general, the differences between the
raw and predicted means are small.

3.7.3 CONCLUSION

From the pooled analyses we would conclude that CC/HCTZ combinations from 8/12.5-32/12.5 mgs are superior to
placebo and the individual components.

While the pairwise statistical comparisons do not establish the superiority of the 32/12.5 mg strength to the 16/12.5
mg strengthi, the response surface analyses suggest that the antihypertensive effect goes above 16/12.5 mg. There
appears to be little benefit in increasing the HCTZ to 25 mg for the CC 16 mg combination, and little orthostatic
change was demonstrated for the various combinations.
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3.8

OTHER STUDIES - ~
The sponsor has included 14 studies in the NDA, which, while adding safety information, add little to the
determination that the combination drug is superior to its components. They will be briefly considered in the
following categories and order: e o C ..
3.8.1:Unresponsive patients: AHK-0011

3.8.2:Severe Hypertension: AM 1 17

3.8.3:Varieus CC doses: EC 016 . ’

3.8.4:Titrated by response: EC 406, AM 140, AHK-0003 ,

3.8.5:Other active comparisons: EC033 _(Epglapxjil)_, EC 407 (Enalapril), AHK-0006 (Lisinopril), AHK-0012
(Losartan), EC 015 (Amlodipine) =~ .77 ‘

3.8.6:Long-term safety:AM1160L
3.8.7:Clinical Pharmacology: EC'415.
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3.8.1

Unresponsive Patients .
Study AHK-0001 ' v . '

mg Ol_ice Daily

g

The protocol was finalized on 12/4/98, and was executed in Poland, Hungary, and the United Kingdom. The
objective of the study was to determine if adding HCTZ to CC in hypertensive patients, who were inadequately
responsive to CC 16 mg alone after a 4 week placebo run-in, treatment with CC/HCTZ 16/12.5 mg would have a
superior antihypertensive effect than CC 16 mg alone. : +eeeeee . The plan for the study
was outlined as follows:

. . ‘ - A \ B , C , D- '-
- period ! i i J 1
O THIS w . |
ON ORIGWAL Ar ' mean DBP 95-114 mum g mean DBP 90-110 mm Hg

Visit B
Weeks -8/-6

Lo

e
°®
Y}
~0
»Q

Medical history X
Physical
examination X
BP and HR
(2dhpostdose) X
Body weight

Height

AE

ECG

Laboratory .
essessments X
Pregnancy test

x
XXM MM M
CREY
x X
TRV

MM MMMMK M
]

%

E
i
|
|
é
;

sodiom, p
© Rendoisetion (visit 4).

While the protocol sﬁpulated that 260 patients would need to be randomized to demonstrate a significant treatment
difference of 3 mmHg with a standard deviation of 8.3 mmHg, 329 patients were randomized at 41 centers. One
patient had no efficacy data und was excluded from the ITT analysis. Of the 328 patients analyzed, 190 patients
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Table 12, M@m;bapgmnn‘ummmmmuhmmmm
__(LVCP). - :

S Mean 6D Mesn 6D Mesa . §p -
cand cVHCTZ . 64882, ST, .. M4 85 78,83
cebo 168 075 52 920

: ‘a1 Bg TRy s e
Amm(-)hnnmmmwmmmm ] . N

Table 13. - Adjusted mean and 95% confidence interval for cach treatment for the change from

Upper 85% C1
cand 6VHCTZ 1 , 75 EX - =
cand.clplacebo 164 55 £8 42 -

Armins s0 £ n e scfusted mean icates & duction from baseing.

Table 14.  Comparison of treatments for the change in sinin’k DBP (mm Hé) from baseline to last
visit, 24 h post dose. ITT Iation (LVCF). )

Treatment Comparison Adjusted Mean  Lower 85% CI - Upper 85% C! p-value

cad HCTZvs - 20 A8 Q.1 0.037
Amm(-)hunmmmmmmwwmmpnmm . . '




For difference in trough SiSBp from baseline to Jast visit, the results were:

Table 15, -Mma?ihingsm{nbaseunemdhnviﬁ:(mBg).uhpmdoo;e.n'rpopul'.ﬁou

(LVCY). .
Treatment : ‘N " Baseline Lastvisit Change
Mean ~ 60 Mean  SD Mean Sp

andaliciz 1641530 133 1408 162 121 157
. candi/&& . . 164 1534 131 1457 17.7 <77 153
B Amm(ihumwm-mmm' . .
" Table 16. Ad‘mﬂedumand”%mnﬁdeowhwfaucbmfw&edtmge&m
. ' bascliue(ohstvisi{intiningSBP!mmHg)'24h£dose.ﬂ'l-'mlnioa(LVE..- . .-
Trealment . N Adlusted Mean . Lower 85% O} Upper 95% Ct

-.cand.clHCIZ . 164 120 - 45 9.6

. cand.ciplacebo s 75 29 £
Amwn(ihummmmummm

Table 17.  Comparison of treatment 'tsrorthé'chmge"“'iihuiﬁgfiﬁ?(ﬂﬁﬁﬁ)ﬁﬁ'&xh_"""né't'oi_'s'i"”l e

visit, 24 h post dose. ITT population (LVCF). - :
Treatment Comparison Adjusted Mean  Lower 85% C1. Upper 05% C1 p-value
cand.ciHCTZ s 45 8.0 . At 0.010
Aminus 5ign (] in e ausled mean ndicates trat e st indicalod teatmond B g st SBocive. _

Subgroup analysis of the SiDBP ITT results for age, sex and country showed a consistent numerical difference
favoring the combination over monotherapy.

For the secondary endpoint where in the ITT analysis % of responders (ie. trough SiDBP < 90 mmHg or reduction
from baseline of 10 mmHg from baseline to last visit) were compared between groups 61% were responders in the
CC/HCTZ group compared to 47.6 in the CC monotherapy group. The Mantel-Haenszel chi-square statisitic was
noted to give a p=0.015. : _

Heart rate from baseline to last visit was not much changed within or between groups. No orthostatic hypotension
was noted within or between groups.

- Safety was evaluated for all 329 randomized patients. There were no deaths.

The most common adverse experiences were headache and UR].

~ There were 4 serious adverse experiences noted: 2 for CC alone, 2 for the combination. Of these one patient on
CC/HCTZ experienced a cerebrovascular disorder, and two on CC monotherapy had cardiac complaints(AF in one,
CAD in the other). : :
Two patients, one in each group, was withdrawn for an adverse experience. The CC/HCTZ patient had headache
and hypertension given as the reason; the CC alone patient had dyspepsia, nausea and somnolence.

Laboratory changes were minimal. Slightly decreased hemoglobin in both groups, an increase in uric acid in the
CC/HCTZ group. Liver function and renal function did not become abnormal.

Comments:

The study did not include a hydrochlorothiaz’idé‘alone or placebo arm, but, tinless one believes that HCTZ 12.5mg

hypertension. Whether these were truly unresponsive patients is difficult to determine without a placebo group, and
the continued résponse to CC alone undercuts that notion. Adverse experiences did not appear to be worse for the
combination compared to continied monotherapy. '
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3.8.2

—

Severe Hypertension
Study AM 117

Evaluation of Safety and Efficacx of adding Cant'lcsartan Cilé;eti'l (8to 16 mg. ) to HCTZ in Patients with
Severe (JNC-V) Hypertension. ‘ _ : ) '

This U.S:study was a multicenter (37 sites), randomized, double-blind, placebo controlled, parallel design study
with a four week controlled period followed by open label long term extension. .
The protocol was approved Augiist 30; 199%; ainended January 19, 1996 and Jine 3, 1996. The study was initiated’
April 9, 1996, and completed December 12, 1996. .
The study objectives were: ‘
 A.To determine the efficacy of candesartan cilexetil 8 mg once daily titrated, if necessary, to 16 mg once.
daily added to hydrochlorothiazide 12.5 mg in patients with severe hypertension. o
B.To determine the tolerability and safety of candesartan cilexetil added to
hydrochlorothiazide in patients with severe hypertension.

Male or female (without child-bearing potential) patients,18-80 years of age, with severe hypertension (sitting DBP
2 110 mm Hg at entrance) on antihypertensive treatment were eligible,but would be excluded if the systolic BP was
2 210 mm Hg; for organic cardiovascular, renal, hepatic, pulmonary or hemotologic disease; if taking steroids,
NSAIDS or ASA exceeding 1 gm daily. ' .

Randomization (2:1, active: placebo) was via a computer generated list blocked by investigative site. Race (black,
non-black) was also considered in the randomization program. A sample size of 210 entering the double blind
phase was considered adequate to provide — power to detect a mean difference of 5 mm Hg in sitting DBP
between HCTZ and placebo versus HCTZ and Candesartan. This assumed a standard deviation of 7.5 mm Hg and a
two tailed test at an e of 0.05. Primary analysis was to be (for the ITT population using LOCF) the change in
trough sitting DBP from randomization to the end of the DB phase. Secondarily, standing trough DBBP, sitting and
standing trough SBP, and proportion of responders (< 90 mm Hg or 2 10 mm Hg drop in sitting trough DBP) by
Mantel-Haenszel stratified by site.

Safety was also evaluated. Compliance was assessed by pill count.
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A chart of the study was:
. ‘ ' e —
N K .
Procedures | Screening |  Pacedo Open- | Double-Blind . .Open-Label Extension off.
Run-In | Label . . Druog ) -
HCTZ . Follow-
Week Weeks Week Weela Weeks Weeks
. . 1.1 2 1 11213 Tal6I8 1 12T 16T 24 N1 [&8THT 2
Informed C .
Consent
edical X
Histo
Chest X-ra: X R .
12-lead ECG X X. X X
Complete X X X
Physical Exam - :
Brief Physical X X X XXX XIXI X T X | X I XTI XTX k3
Exsro .
Trough BP X X X X XIXTX|X[XI X X XX X XTX X
Measurement -
asting X - X 1 JX . X X
Laboratory : ' : .
Assessment® I R P o N .. o -
Drug X X X XXX X] X X X [X
Accountability
AE Assessment . X X X XIXIXIXIXIXT x X X X X X X X
{ Final Report X

To be randomized patients had to have a 'sitting trough DBP of > 110 mm Hg on or without antihypertensive

therapy prior to the open label HCTZ 12.5 mg 1 week treatment period, but a SIDBP of > 95 mm Hg after the
HCTZ treatment was acceptable for randomization. Randomization was done at entrance to the double blind period.
During the DB phase (after at least 1 week) the 8 mg dose of Candesartan cilexetil or placebo could be doubled if
the sitting DBP was > 90 mm Hg. . . - .

289 paticnts were screened, and of these 217 patients were randomized into the double blind period.

Disposition was noted as follows:

Placebo/HCTZ | CC8-16 my/HCTZ Total
Patients Entered | 289
Randomized to Double " | 76(100%) 141(100%) 217(100%)
Blind .
Discontinued 20{26.3%) 21(14.9%) 41(18.9%)
Lost to Follow Up 0(0.0%) 2(1.4%) 2009%)
Lack of Response 13(17.1%) 8(5.7%) 219.7%)
Adverse Event 453%) 32.1%) - 16.2%)
Consent Withdrawn 1013%) 32.1%) 4(1.8%)
Sponsor/lavestigator 22.6%) - 5(3.5%) 13.2%)
Decision : .
Completed Study : _56(73.1%) 120(85.1%) 176(81.1%)
———— M 0




Dose doubling was done for the majority in both groups.

Compliance was not calculated

s .
PatientStatus | Placebo+HCTZ | CC+HCTZ Ov |
N | & N % N %
Not Uptitrated 11 | 14s 24 17.0 35 161
| Uptitrated 65 855 | 117

For the primary endpoint using the ITT population, the results were:

83.0 182 839

because of inconsistencies and inaccuracies in the data.

————
Treatment Baseline DB 1 DB2 DB3 DB 4
Placebo + N. 4 70 " 88 55 k3
HCTZ :
Mean 105.6 103.3 1009 98.9 1022
SD 62 74 90 8.1 10.7
CC+HCTZ N 135 129 126 121 135
Mean 105.0 99.6 95.1 948 958
SD 6.6 8.2 38 92 10.1
———— - . ——e.
- - - —— ———————— - N —
e
. Treatment LSM 95% CI p-valoe
Comparison _
Lower Upper
CC+HCTZ vs. 6.0 -85 -34 0.
Placebo + HCTZ '
M e S,
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Results by baseline SIDBP were:

M

Placebo + HCTZ CC+HCTZ
) Baseline DBP SBP DBP SBP DBP
-~ (@ ! 1SM() | LSM(m) | LSM(n) | LSM ()
90-99 mmHg 42 50 94 48
(n=47) (o=17) | (=17 .| (r=30) | (n=30)
100-109 mmHg | .26 33 -10.7 88
(0=109) (0=36) | (0=36) | (n=73) | (n=73)
2110 mmHg 4.6
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For sitting SBP, the results for the ITT groups were:

Treatment Baseline DB 1 DB 2 DB3 . | ‘DB«
Placebo + N 74 70 58 55 74
HCTZ
Mean 1565 | 1547 1524 149.8 153.0
SD 180 f 14— | - w1t 1641 183 T
CC +HCTZ N 135 129 - 126 121 135
, Mean 156.2 147.9 1442 143.6 144.0
SD 18.7 18.1 18.1 18.0 19.7

M
Treatment LSM . 95% CI v p-value
Cormparison .
Lower Upper
CC+HCTZ vs. -7.1 -113 -3.0 0.0009
Placebo + HCTZ - . .
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Safety

Heart rate was assessed in both groups and showed little change.

Tachycardia associated with decreases in blood pressure was.not found, and orthostatic hypotension was notnoted.. ... ........ -

No deaths 6ccurred. There were two patients with a serious adverse reaction, both in the placebo + HCTZ group.

These two cases were treatment failures; one patient having chest pain and lightheadedness, the other stroke. The
following patients withdrew for adverse events:

001/004 Placebo+HCTZ Influenza-like Symptoms
] Liver Function Tests Abnormal _
009/003 . Placebo+HCTZ Indigestion
Anxiety
Blood Pressure Increased
Chest Pain
Light-headed Feeling
Headache
Insomnia
022/009 Placebo+HCTZ Swoke
0341014 Placebo+HCTZ Dizziness
Numbness Localized
Vascular Disorder
001/003 CC+HCTZ Hypokalemia
018/008 CC+HCTZ Liver Function Tests Abnormal
025002 CC+HCTZ _ Dizziness

N e jee dew 00 (00 00 ION N N[O O JON O (WA (W [

The line listings show that the patient withdrawn for LFT abnormalities had 0 days on study drug in the DB period.

In this case, ALT and AST were only slightly elevated, but alkaline phosphatase was more than 2X ULN with
normal bilirubin. : : :

The patient with hyqualemia also had 0 days q,f'exposune to the study drug.

For multiple chemistry anc hematology paraxﬁeters, mean changes from baseline were provided, and no significant
differences or shifts were found. In the placebo + HCTZ group, CPK increased 21.4 IU/L, while the CC + HCTZ
decreased 9.3 IU/L. Triglycerides and LDH had similar but less marked numerical shifts.
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The open label extension lasted 48 weeks followed by 2 weeks off drug. All patients who completed the double-

.

blind period were allowed to enter the extension study where they all were given treatment with the CC/HCTZ

-an additional two weeks the SiDBP was still =90 mmHg, the dose was raised to 16/25 mg.

143 patients entered this extension study, and 68 completed it. 28% discontinued for lack of response, aud 15 for an
adverse experience. Over the course of the study 49% of the patients were titrated up to the 16/25mg dose, while
37.8% stayed at the 8mg/12.5 dose. The mean number of days on drug was 33 weeks(median 45.1), ranging from
0.1 to 58.7 weeks. : .

While there was no control group in this oper label study, there was continued decrease for the trough sitting blood
pressures throughout the 48 week extension.

Of the 143 patients who participated there was one death. A 42 year old non-black male with mitral regurgitation

Of the 8 other patients with serious adverse experiences, 3 had angina or chest pain, 1 had an aortic aneurysm, 1 had
thrombophlebitis, 1 headache, dizziness and paresthesias(bp 138/96 mmHg the previous day), I pyelonephritis, and
1 pyschosis. Additionally one patient developed orthostatic hypotension, but did not leave the study.

Without some randomized comparator, it is not possible to assess whether these experiences are more or less than
would have occurred in the course of hypertension, treated or not. That problem also confounds interpretation of the
sporadic laboratory abnormalities that occurred in LFTs, BUN:Ss, uric acid, glucose, and hemoglobin.

Comments .

The double-blind part of this study demonstrated effectiveness of CC 8mg titrated to 16mg for inadequate control in
arelatively severe hypertensive population also treated with HCTZ. Since there is no CC alone and no placebo arm,
one cannot tell what contribution HCTZ makes to the effect. Safety analysis, however, showed few problems with
the combination in this part of the study. The long-term extension study is of limited value since it lacks control
arms, but no unexpected signal was found. '
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3.8.3

—— t

Various CC doses

Study EC016 - . i
Efficacy and Safety of Candesartan Cilexetil in Combination with HCTZ in the Treatment of Patients with

Mild to Moderate Hypertension, Not Responding to Low dose Monotherapy with HCTZ.

This French randomized, placebo controlled, double-blind multicenter study compared 4mg to 8mg of Candesartan
cilexetil in hypertensive patients treated with hydochlorothiazide.

To be eligible for the placebo run-in, patients had to be 218 years, male or female and have been unsatisfactorily
treated for mild to moderate essential hypertension (sitting DBP 95-109 mm Hg).” For the HCTZ monotherapy
period a trough sitting DBP 95-109 mm Hg and sitting SBP < 200 mm Hg had to be present.

For inclusion into the DB treatment study, a trough sitting DBP 90 mm Hg or more had to be present. Malignant
hypertension, cardiac, hepatic, GI, renal, autoimmune, or metabolic disease were exclusions. .

The visit schedule for the study was.

" FlewChartof SmdyECO16 - . N

Placebo Rua-Ia ‘HCIZ *Add-On" .
- Peried - | Monotkerapy Treatmient.
Weck} 0 2 4 7 10 14 13
. Visit] 1 2 3 4 g 6 7
Med;alhlsiary x
Inct/excl. criteria x x x
Concomitzm medication x x x x x x x
Extensive physical examination x ) x
* Brief physical examination : T x x x  x =
Blood pressare/eart rate N x x x x  x < x
Adverse events " x x x x x x
Laboratary tests (blood)" x : 2 »
Usinalysis (dipstick) x x x x
ECG - . x x . x x
Distribation of medication x x x ‘= x
. Drug accoutability . XL X LI®L X XX
Global assessment of efficacy and safety (x) x
..} taken ¢ patienty’ hocre s :
" % pemnis s Y0 b avaliable s viek §
+ "3 cevab had 1o be available of visit 7

At visit 5 (DB period) if eligible, the patient was randomized by computer generated list to HCTZ & Piacebo,
HCTZ & CC 4 mg, or HCTZ & CC mg in a 1:2:2 manner. The primary efficacy parameter was comparison of
trough sitting DBP between CC and Placebo groups from DB entrance to end of DB period. -

Secondarily, SBP and response rates were to be evaluated. Safety was also to be determined. Compliance was

measured by returned pill count versus dispenses, and less than 75% or more than 125% was considered a major
protocol violation. :

A sample size of 125 randomized to one of thpél'trcatments in the DB phase w,as_théught adequate to demonstrate a
4.5 mm difference of HCTZ & Placzebo versus CC & Placebo with a standard deviation of 7 mm Hg. -

Of the 325 patients enrolled, 262 entered the HCTZ treatment period, and of these 234 were randomized.
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All 234 were included in the ITT and safety analyses, but 39 were excluded from the per protocol analyses, most for

major protocol violations.
In the double-blind portion of the stu

dy,123 patients were male, 111 female; mean age 56.2 years; mean duration of

hypertension was greater than 3 years for approximately one-half of the patients in each treatment group. More than

one-half had previously received antihypertensi ve therapy in each group.

The results for the primary endboinf wene

- T-Table? N

" . Primary efflicacy evaluation: Mean (£ SD) and 95% confidenco
intervals (in brackets) of redualonhdn!n;dhstoﬁcbloodm
(mmﬂg)uihclndi\i&nlaupohnotdgmwadwedznl' .
sandomised treatment compared to baseline (= start of randomised

treatment, Visit S).
-HCTZ +. HCIZ+ HCTZ +
. Placebo Cand ciL 4mg Cand.cil Smg -
T | 33z 70s20 19296 ) B
. {-6.192, 0.402} 106 5352) - [903, 5.095)
, =49 n=g4 Cme T
- PP 34z108  <76%82 85195
: ’ [-6.663, -0.132] [-9.437, s30) F10.704, 6296)
a=Q ae=Ts L. ae?s
T-Table 8

Primary efficacy evaluation: mOVAthmgmbwmnmwvumm
.vﬂuvmbasdinc(-mduﬂombeqm\nﬂs.). . ‘

* Comparison of the *add-on® therapy - Estimate s 95% Confidence pwalue -
A versus B . - (mmHg) . nterval (mmbg) Q-sided)
Candesartan placebo nrf a9 1-6.974, 0.826) 0.0127 ¢
cilexetil 4mg. : PP | 490 [-8.401, -1399] 0.0061*
Candesartan. phacebo nr | _=5.00 [ -8.096, -1.904) 0.0017°¢
cilexeti! & mg : PP | =5.60 - [9.108, -2.095) 0.0018 ¢
Candeartan © Candesaran ™ T Llo (-1474, 3674) - 0.4086
clexetil4mg . cilexctll 8mg pp " 070 [2.2¢4, 3.644] = 06362

ANOVA wich "treatment” and “centiv™ as facters. Comtros with less than 4 patiunts wers pooled.
OA-'—-&unmmh‘mamnlﬂnfyh FE— -
® pvlue <IN o

While Candesartan was clearly superior to placebo, the doses were not significantly different.

No deaths occurred during the study. And there were two serious adverse experiences (one in each of the CC
groups) during the double blind study: one of removal of nasal polyps, one epistaxis. There were four adverse 3
. experiences leading to withdrawal (two in each of the CC groups). They were: headache and muscle cramp in the 4

mg group, vertigo and anxiety in the 8 mg group.

Comments:

This study has little relevﬁice for efficacy in this NDA. It was presented and more fully reviewed in the

monotherapy NDA 20-838. There is no CC alone arm, and it is feasible that CC monotherapy could have been as '

effective. Safety experience was as cxpected;
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3.8.4.
Titrated by Response

3.84.1

Study EC 406
Long-term Safety and Effica

This Was a'German multicenter (58 sites) 12 month open study of hypertensive patients (previously enrolled in EC
040 and EC 403) treated with 4/6.25 mg of CC/HCTZ once daily with a response-dependent titration to 8/12.5 mg if
response to the initial dose was unsatisfactory. .

The plan for the study was outlined as follows:

Tsm,ra'u Wesh | PlacchoRua-tn |' * Long-Term Treaoment Periog
. Owt Period i B
Period .

Week ) o | 2 [} .
End of month . 1 t{2]4f6fs]io]| n2
Visi Voo J vt jvaee| va fvavsive|vifvs|w|vio|vis
Medical hisiory X :
Inclusion/Exclusion criteria x x x ]
|Concomina medication x X|1x ] xIxIxIxIxIxfxl x{x
fcheck
Extensive physical x 3
[Brief physical cxamination x I XX IxIxIxix{xix] x
Blood presure/Heatrmte | x XixixIxix{x]{x|xxIx]|x

events ) xix)x|x{x{x]{x{x[xx
Jeaboratocy eests i X X Ixixix{x]x{x]x[x
ECG ] I x XExixixi{xjxjoleol x
Dose titration (if necessary) X{x|x|x|x] x
Distrtion of medication x [ X xIxTx{x{x[x
Drug sccountabitiy - X X|xix|[xtx| x| x
{Assessmen: of efficecy Aafery | " ) x
* 10 be performed only s cxse of satibyperientive pr other than cand flexeti alone of by
combinatios with HCTZ ’

€ ) optional ’ ’
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The plan for dose adjustment was:

B Bee B .. T’ LB
a | | | . { 1
: T
2 !
-
(] I [ )| V| 1 1 I
1 1 L 1 ¥ 1 1 1
novevIw v ve L v w L) Yu
M e e ) i
®ed higher dess tevel IFDBP R 90 el - -« - .y
t ter SBP 160 Wesly-owt Peciad_ -
l St lowar does bevel (€ smadically indicoated P Placebo Rouds Paried
B p.n-n--ca-tuu_lmr:-o-u. TT Leng-derm Tresionest Paclod
axd/or SBP 2 160 maiig .
B“‘ mhﬁ‘h&mlmrdz“mﬂdﬁbknm-l
BP of 3 uw.m:.zmomu.uwwusaraamﬁ-u

82 160 mntHgor ITSBP of | slagic vish fo x 180 wmeniy
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Of the 602 patients enrolled into this study, 559 entered the long-term treatment period, although 5 had no post-
baseline data. 111 withdrew during that 12 month period, leaving 448 who provided sufficient data for analysis.
The demographic characteristics of the 559 patients who entered included 239 males, 320 females; average age 59.2
years; 99.6% Caucasian. ' ‘ ' ‘

Results for the primary endpoint were stratified by final dose for 448 patients:

T-Table8:  Mean sitting diastolic blood pressure in patients with diastolic hypertension
. ‘mtiﬁedbylastdose-Efﬁcacyanalysis(naus) v ——-

g

Candesartan cilexetiVHCTZ
R T e i —
. . a=186 o=262
Bascline (Visit 3) [mmkg) . 998432 ' 1020443
“Laut value* [ mmHg) . 839271 ) 885:+7.1
Decrease between bascline and last = i 45.9420. ... 135875 . .
value [mmHg} ] . L PO ’
Response (last value) Bn% 683%
Normalisation (last value) . ] 88.7% ) 67.9%

* Blood pressure at Visit 11 or &t the time of premature discontinuation (only values under medication)
For these patients the results by visit independent of stratification were provided:

T-Table7:  Mean sitting diastolic blood pressure (mean £ SD) and changes in mean sitting
diastolic blood pressure (mean £ SD) between baseline (Visit 3) and each
subscquent visit — Efficacy analysis — Patients with diastolic hyperiension

(n=448)

Time point Number of Mean sitting diastolic blood  Change in mexn sitting-diastolic blood
' pati P {mmHg) pressure versus baseline (mm#g)
Visk 1 i <8 1022242 NA -
. Visit2 as 101140 NA

Visit 3(Baseline) 448 1005 £4.1 NA

Visit 4 ar MALTI 67465
| Visits 432 905267 _ 106464

Visit6 413 864254 4659

Vis 7 398 ' 850453 “159£6.0

Visit$ 3% .. 850454 : 159260

Visk9 "383 U5£54 162459

Visiz 10 . m ' 846245 162456

Vit 11 363 850454 C -158459

Last value 448 3664£74 T, ~l4Se74

NA = Not applicable . ’
None of these results provide efficacy data, since they are uncontrolled, but are descriptive a patient population
treated long-term with the combination products.

Safety was evaluated for 559 patients. 403 of these were treated for at least 360 days.

There was a death in a 53 year old obese,male with a history of coronary artery disease on the low dose combination
for 4 days. After the first dose of drug the patient’s blood pressure was 152/102. Myocardial infarction was given as
the cause of death.
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28 patients withdrew from the long-term treatment period for a variety of reasons as given below:

(Asem Gonder  Advers evens (Verbatn wanstaod ko Adverse event (eomed ) - - B

catet English) ) : . ) -*

lyeans) :
"MWW(@'
P’ Dase - ‘ . )
‘007 Mgh 81 Gsle  Oizzieans . Ditzmess | ) - s
[ g @ male focresse of wxtwaiasses Hepatic fanction abaonnal
05! low 53 - male  Facal myocandlsl isfarciont - Myocardiil lafarction
09 low €3 feoule Abeohac anhydunls with aerlal - Arhythmis

. . N . *
02 lbw 5 femue  Glacome - Glauoma
066 Mgh 66 muke  Phichotvombosse Terombophlcbich

. . Subscquent putmonary Ecolizm pokmosry L
015 "low $9  famile  Acousk mesriacems® “~ BraJo neoplaii beiigs TN -
21 Mgh' 2 femake  Hyposciveatls Hyparteasion
16 low 3 make - Enpyons is e kne joior Absoess
13 "dgh T2 female  tncressing complaints due 1o Arthrosls
. . rohveais e (totad hip rep
. plansed) * .

19 Mgh ST male . Pancrems (omech [ l i

_ Jowndice) * .
‘25 wigh S35 male Apoplexy* Cercbrovesculer disease
36 Meh 85 fomale, AV block grade “AY block
3U bw 60  mule  Aacksofdizziness, hon sxacks Dizriness &
18 tow 66  lemake Coastipation - Coastipetion
3B3- ow N male’ Acwie myocardial infarction® Myocardial nfarcdon
M w86 femule Peininesns . Earnche
34 Ngh 8 fnulke  Distrbence oferth m possaral
48 low . S8 female  Palniniefleg Pain . C
G5 Mgh € fomtle  Geaeralised pruricns C Prerios e
A6 lw 37 male increawofthewwawianes - Hepatic fumction sbaonaal ' APPEARS TH!S WA
4% tow 86 fomale Hypelalacmia . Mypokateomls: . OH OR
8 tw 8 e Exsiocosis T Delodration - . ’G’NAL
555 low 6 female  Breestcamcerright sidet Breas? meoplases malignant
55?7 bw & - emale Elcvated liver valacs © o _Hepatic fenctien sboorime! L ———
36 low M femle  Acxchmbecspisesydomcwih  Beckpan | ,
58 Mgh 64 fmale B ot alght (mibjactive) Exasy
59 low 2 femake - Cholelichissis Cholclidhlests
'® seporicd a3 serioes sdverse event
T Prematar discontinuation doe 30 deach

-—— s e

Some events seem unrelated to the drug (e.g. pancreatic carcinoma); some may indicate inadequate control of
disease (2.g: hypertensive crisis); some possibly due to the drug (e.-g.'%stuml hypotension, hypokalemia); and
others due to underlying disease and/or drug toxicity (e.g. abnormal hepatic function). Were there a placebo group,
it might be found that the drug was associated with fewer serious events leading to withdrawal, but given the open,
uncontrolled design this cannot be determined from this study. It is interesting to note that in the placebo run-in
period, three patients withdrew for adverse events: one for angina, another for abnormal liver function, and the third
for hypertension. : The more frequently noted adverse experiences
(i.e. incidence> 2%) included back pain, influenza-like illnesses, and inflicted injury. Of more relevance were
findings of abnormal liver function in 14 patiexits, hyperuricemia in 13, symptomatic hypotension in 12, and
dizziness in 19. Other changes in laboratory Aalues were minor and not clinically relevant.

Comments: :

This open uncontrolled study is descriptive of clinical experience with the drug, and as such provides no surprising
findings for safety or efficacy. : ' ’
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3.84.2

Study AM 140
The ABC* Study of Hypertension. Efficacy and Safety of Candesartan Cilexetil in Hypertensive Black
Patients: a Double-blind, randomized, Placebo Controlled, Parallel Group Design Study with an Open Label,
Long Term Extension {*Association of Black Cardiologists) '

This U.S multicenter (38 sites contributing in the controlled portion of the study) was a randomized, placebo
controlled study of the antihypertensive effect of Candesartan Cilexetil in adult, male or female

Black patients with a SiDBP of 91-105 mmHg at randomization. e . o .

After the placebo run-in, patients were randomized to CC 16 mg once daily or placebo. After four weeks those not
having a satisfactory response (i.e. trough SiDBP <90 mmHg) had their dose doubled. After the gt week, those not
having a satisfactory response either doubled the 16 mg dose or placebo, or if on 32 mg or placebo had HCTZ 12.5
mg added to both arms. :

304 patients were randomized: 154 males, 150 females with an average age of 52.3 years and 10.2 years for the
average duration of hypertension. .

The results for trough SiDBP and SiSBP-by-weeks were: - -

Trough Sitting Diastolic Blood Pressure (mm Hg) by Treatment and Visit

(I’ITILOCF Population)
, DB WS .
Treatmeat Baslioe | DBWk2 | DBWke4 | DBWKS | (Locm | DBWA12
Candessran | N | 151 148 w3 | 134 151 124
cilexetil
Mean | 963 | 919 918 | 907 915 . 88.6
sD 44 87 20 8 90 - 82
Placebo "~ | N 145 144 138 129 145 19
' Mean | 970 943 934 a6 | sy %038
- S 7 75 73 95 93 83

Trough Sitting Systolic Blood Pressure (mm Hg) by Trestment and Visit

(I"ITILOCFPopnlation)‘
] N | pBwAs
Treament _Beseline | DBWKk2 | DBWk4 | DBWKE | (LOOM) | DBWx12
| Candesartan N 1-asi | s 13 13¢ - 151 124
| cilexetil
1 Mean | 1477 | 1a2s 141.9 1412 125 | 1370
Sb 143 | 160 155 | 164 17.6 16.4
Placebo N 145 144 138 129 145 . 119
Mesn | 1512 148.4 1419 | 1489 149.7 1434 .
) 153 15.0 15.6 163 16.0 158

At week 4, 42.4% of the CC group were uptitrated compared.to 53.8% of the placebo group.

" Atthe end of week 12, 24.6% were on placebo, 24.3% placebo + HCTZ, 23.6% CC 16 mg, 13.5% CC 32 mg, and

13.8% on CC 32 mg + HCTZ.

The sponsor determined that the difference between the CC and placebo arm for change from baseline to week 8 for

trough SiDBP was significant. This effect on blood pressure occurred by week 4 when patients were on either CC
16 mg or placebo, and doubling the dose did little. '
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For the safety analysis, 304 patients were evaluated. The mean time on treatment assignment was 78.8 days. No
deaths occurred. '

13 patients withdrew from the double-blind portion of the study for reasons cited below:

.| Days on Treatment Prior
Patient . Trestment Adverse Eveat (Included Term) To Event Stant Date
002/001_ Placcho Drug Abuse 1
H .
007/001 . Placeho Allerpic Reaction 4
0412007 Plactbo . - Pregnancy - P T
016/001 - Candesantan cilexetil —_ Depeession 3
021002 Candesaruia cilexctil Biood Pressure Increased -
Fibeillation Atrial ©®
- Pain 40
~026/007 Cand cilexetil Heart Pounding _ 4.
0261014 Candesaruan cilezetil Hyperteasion Aggravated : ;2 .
. Jq° .‘I N ' (H 4 2
©_029/008 Candesartan cilexeti! Imp s
043012 Candesartan cilexetil Blood Pressure Increased 4
: Breath Shortness 14
Hean Murmur 14
045016 | Candessruan cilexetil . Breath Shortness ' 2
’ Coughing 2
Breath Shortness 17
Couphing i 28
046009 Candesartan cilexetit . Chest Pain 29
. s Headache )
053005 Candesartan cilexetil Headache ' 14
053006 Candesartan cilexetit | . Hypertension 21

2.7% of those assigned to CC withdrew for treatment failure compared to 0.7% of those on placebo.

Headache was the most frequently reported adverse experience(12.8%). Two asymptomatic orthostatic episodes
were reportcd; one patient assigned to CC (at trough measurement at-baseline), the other on placebo.

Laboratory changes were slight, and did not lead to clinical intervention. Once again, a slight decrease in mean
hemoglobin from baseline to weeks 8 and 12 was noted for CC treated patients and not for those on placebo. Renal
and liver function tests did not vary from baseline significantly for either group, and hypokalemia was noted in two
patients on placebo alone. .

The results of the 40 week long-term extension were reported in an amendment dated 2/28/00. 208 patients
continued into this part of the study. Final treatment given was CC 16 mg-45 (21.6%), CC 32 mg-20 (9.6%),
CC/HCTZ 16/12.5 mg-39 (18.8%), CC/HCTZ 32/12.5 mg57 (27.4%), and CC 32 mg/HCTZ 12.5mg/Plendil-47
(22.6%). ) : -

One patient on CC 16 mg died of a gunshot wound. :

12 patients withdrew for AEs; 4 on the combination 32/12.5 (3 including Plendil). Reasons in the combination
patients were headache, hypertension, CPK increased, and cramps. :

Serious AEs were reported in 3 patients on the 32/12.5 mg combination (1 with Plendil). They were uterine ﬁBroid,

bladder carcinoma, and abdominal pain. : ,
Laboratory changes of potential significance included 8 patients with CPK elevation app[roximately 3Xn!l or
greater, 4 with elevated glucose, $ with elevated uric acid (4 on the combination), 1 with elevated BUN, 2 with
creatinine> 2 mg/dL., 0 with LFT elevations, and 2 with low hematocrits. :

80




Comments: '
The primary objective of this study was to assess the safety and efficacy of Candesartan Cilexetil monotherapy asan -
antihypertensive in black patients. Although .CTZ 12.5 mg was added based on inadequate response in weeks 8-

12, such addition was made in both the CC and placebo arm. From the perspective of this combination product

NDA, little data from this study are useful, and the safety data do not signal a problem other than expected from the
monotherapies or overall results with the combination products.

Y
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3.84.3
Study AHK-0003

Antihypertensive Effect and Tolerability of the Fixed Combination of Candesartan Cilexetil and

Hgdrochlorothiazide, Compared with the Individual Components -

comprised the per protocol population.

Of the 69 randomized, 42 were male, all caucasian, and 72.5% were less than 65 years of age. 40% had not been on

previous antihypertensive medication. = TR TR e '

" The primary endpoint was mean trough SiDBP at the end of each 12 week treatment period for the ITT and per
protocol populations. The objective was to determine if the fixed combination was superior to the components.

The ITT results for trough SiDBP were provided in the following tables:

mu.mowwuhmmwmcu 12 wacks in cach

Treacnent bexlis  Gwecks  Gweci  Lwecks  13ewdis
— (LVCR) : (LVCF)
cwddl . N 0‘ ) 6t «
Mum 7o no s 02
-SD 1 81 &4 4
, Min 0 1o «@o aon
. Mas 1o 1L0 1080 1000
HCTL N « e ] e
e PR TR R
) TR APPEARS THIS wAY
e e s e e ON ORIGINAL
camdciMCTZ N e a « o
‘. brwend "s ns - s 9
D s [ €5 [
Min “o. “o an o9
. Mefim 720 720 200
Max 1090 1090 1070 1070
phacebo N e :
Mistiog [
Mex 1012
so S8
SGn o
Mediza 1015 .
Maz o
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For sitting trough systolic blood pressure the iTT results were:

Table 34. Siaing SBP (smmFig) 24 hows poxi-dose, swmmmarised aha 6 004 12 wocks fo cach

Treatment bapcline 6 wacks 6 wecks (2 wacks 12 weeks -
. Ve {LVCF)
emdoll N - Q “ 6 Q
: Misslag 1 [} 3 2 . e
Mcan T2 1513 1512 1514 D
= $O ua [T M "2
Min 1250 1150 1260 1260
. Modian 1520 1500 1500
. Max 820 e YLD oo~ §AD-- - - DD - - .-
HceTZ N [ s 6 . e
] Missiag ] 1 s 3
Mem - 1565 1565 1549 1552
s 162 162 132 ns
Mia 1210 1210 1200 1200
Medisn 1560 156.0 1340 1540 . .
Max 1960 1960 1800 ~ L0 [
. condGUHCTZ N Q «Q 6 ]
. Marsing ° ° -1 1
Meas a7 ey “usa us4
so 125 126 173 K3
Mon 190 190 o mo
Medira 1505 1505 1460 1460
Max T ™0 1910 100
placcho N ®
Massing [ -
Mceas 1644
s - 0o
MG 1400
Modian 1640
- Max 1920

At 12 weeks 66.1% were taking high dose CC, 76.2% high dose HCTZ, and 57.4% high dose combination
CC+HCTZ. The combination drug was statistically superior to its components at 12 weeks, but at 6 weeks the
combination was not demonstrably superior to CC alone for the ITT trough SiDBP results.

69 patients were evaluated for safety. No patient died, two had the drug discontinued for an adverse experience
(asthenia-CC alone, fatigue-HCTZ , and three patients had non-fatal serious adverse experiences (cholecystitis-on
HCTZ, pneumonia-on CC+HCTZ, and syncope after blood donation-on CC alone). Heart rate did not significantly
change or differ within or between groups. '

In the laboratory analyses, increased uric acid was noted for patients on HCTZ alone or in the combination

compared to CC alone. ALAT was above the critical limit in 5% of those on HCTZ, 3% on the combination and 0%
on CC alone.

Comments:
This complex study supports the finding that the combination of CC+HCTZ is superior in antihypertensive efficacy

to its components which was more clearly demonstrated in studies AHKO0004, AM 124, EC 408, AM 153, and EC
403. All drugs were well tolerated. ' : ' .

.
4
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385
Other active com parisons

3.8.5.1

Long Term Comparison of the Safety and Efficacy of Candesartan cilexetil in Different Dosages (4.8,12 m

with Placebo and Enalapril (10 mg) in Patients with Mild to Moderate Hypertension. _

Follow up-to Study EC011 - Comparative, double-blind randomized, multicenter (FRG), placebo controlled

study of Candesartan cilextetil at a dose of 4 m or 8 mg or 12 mg once dail or enalapril 10 mg once dail in

.patients with mild to moderate hypertehsion {DBP 95-114 niim Hgy, =~ -~~~ 7

Study EC011 was reported and reviewed in NDA 20838, not in this NDA. In that study 336 patients were
randomized to either once daily placebo, CC 4 mg, CC 8 mg, CC 12 mg or Enalapril 10 mg. For trough SiDBP, all
actives but for CC 4 mg were statistically:superior to_placebo and all were well tolerated. ) :
EC 033 was also reported in the monotherapy NDA and reviewed there, but since HCTZ could be added during the
course of the long term study, it is represented by the sponsor in this combination product NDA.

In the 40 week continuation study, 176 patients participated: placebo-24, CC 4 mg-32, CC 8 mg-41, CC 12 mg-35,
Enalapril 10 mg-44. Of these 165 were eligible for the ITT analysis while all 176 were included in the safety
evaluation. Relevant to this NDA was the provision that if the mean SiDBP was 295 mmHg, HCTZ 12.5 mg could
be added, and if still at that leve! at the next evaluation the HCTZ dose could be doubled to 25 mg.

The numbers given HCTZ were presented as follows:

the course of randomised treatment.
' " Candesartan cilexetl '
Patients : _Placebo | 4mg 8 mg 12 mg Enalapril | Tota)
ITT wihHCTZ 3 0% 9 3w 7 ek 7 a9 209%| 35 naw
without HCTZ 18 &57% 20 60w 32 mix 26 max 34 man] 130w
P hmEes | NI .3 e 33 ek 43 toou] 165 o
PP whhHCYZ - I 9 3ao% T 2w S ez ¥ Box| 33 2eew -
“hom HCIZ' |13 msw: 16 caom 25 mmgs 21 % 27 7ionl 102 wsem
total 16 100% 25  100% 32 100% 26 . 100% 36 _roow| 135 1o0n

Comments: .

Since only 35 patients were given HCTZ, in most cases Placebo,CC or Enalapril monotherapy was clinically

adequate. There w-as little additive blood pressure response after HCTZ was added, but these were by design

. patients not responding as well. The long term benefits of monotherapy were better addressed by the randomized
withdrawal studies in NDA 20-838, and the safety and efficacy of the fixed combination better evaluated in the

that was provided in the monotherapy NDA.
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3.8.5.2

Study EC 407
The Antih

nd Hydrochlorothiazide 102

antihypertensive treatment.
The ITT results for SiDBP, SiSBP and pulse were:

ertensive Effect of the Fixed Combination Dose of Candesartan Cilexetil and

Hydrachlorothiazide 8/12.5 mg Once Daily in Comparis
Enalapril a

on to.the Mr=ket Dose of the Fixed Combination of
=20k DL e Fixed Combination of

Table 10 Time courses of sitting systolicAdiastolic bleod mnndpchsnu

ITT poputation X
¥ Casdessrtan Easlapriy
chlexetVHCTZ HC;Z Placche
®  mean £D ., meanw D e mean 0
Systollc Blood Pressare (matlp) R
Visit | Soncaing o - 1607 nln 106 w e 1602 us
Vistt 2, baseline 35 1611 W in 162 m e 159 ns
Vike 3 i 1479 us | e 144 155 {6 15818 ws
Visic 4 e 1 1wy § @ 144 KY [ & 1538 ”3
Viks moMel 2 o 184 W |« M4 ug
Visk 6, RDeskspenbanctine |16 1389 o | % 1394 “s | &4 1509 (7}
tndividua! last valae 3 1390 we [ n 193 wsle 1S
Disstolic Bleod Pressure (mmip :
Viskt | Sewming 38 1017 Q n 1013 o le 100 Q
Visit 2, bascline 1= 0Lt Q4 in 1009 «“ ] o 1013 L
Visk 3 U 9726 | w ”ns o4 | ¢ 95S R 2]
Viks ' 88 ale n2 ala ny 9
Vhus . [ 71 la us s | 900 9
Vish§, 2wackipenbmeiins i3 8352 4| 855 “la 97 (O]
individusl last valve e 1532 14 | n 57 s { o LS I X )
. Pulse fate (bpm) .

C VESH L Somening R 7Y ] win s 2]e e N
Visit 2, bascline m 4 s In 753 @8 |« 12 ns
Vst 3 138 »4 2 i 76 K |« w2 s -
Vish 4 ve T4 s ]|la 71 7 |e 153 1 X]
Viks v M ™®wloe 158 i fu .53 7]
V6, Qesdspontantinn [ 16 743 ” | n s s | 13 "
ladividual last valee 13 742 93 | n 747 3 {60 753 2

" For change in SiDBP, both actives were

from each other (p=0.4972).

72 to Enalapril+HCTZ, and 68 to Place
cars were randomized. Approximately 59% had previously been on

S mg Once Daily in Patients with Mild to Moderate Essential

Hypertension. A Double-blind, Randomized, Placebo-controlled, Parallel Group, Multi-centre Study.

This 12 week, German multi-center(40),
CC+HCTZ to Enalapril+HCTZ and both
dose level of each active was chosen for this study: 8/12.5 for CC combination
NDA) and 10/25 for the Enalapril combination (which is marketed in‘the U.S.).
so that 139 were assigned to CC+HCTZ,

136 males, 143 females, mean age 564y

statistically superior to placebo (p<0.001), and not statistically different '
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ABPM was done in a 62 patient subset of patiéiits with the following resuits:

Table 14 ABPM: Changes from baselize to Visit 6 for trough / peak levels and AUC

ABPM population - .
L= B
a=30- . sets ael? -
i mean SO mean - 8§D mean | D
Troagh DBP -5.9 1ny 43 ‘e | 09 103
velmmHe sep | w0 b | a7 w1 Y L T )
Peak DBP |- 41 s | -131 Y 132
level mmHg  ggp 32, ws | 17 13 45 w3
.- AUC DBP | -1302 1542 |°-14558 il E ns s
JbxmmHg  sgp | .y354 Bl | 2537 3505 9.1 214

ww-ummarum&mwmumq, —— B ) ] R
" pesk lovet = lowest hourty BP mean during th time interval 4-8 b g dose '

Tabic 1S ABPM: p-values for trough / peak levelsand AUC
Analysis of covariance based oa changes from baseline (Visit 2) to Visit 6. ITT population

ity | REE | o
Placebo Piscebo HCTZ +
- Ecalspril
Trough SBP 0.0639 o.1213 09651
levet - DBP 0.0302¢ 04295 0.1788
Pesk SBP 0.1911 - 0.0027¢ 0.0185¢
level - DBP. 02334 0.0224¢ 0.1223
AUC " SBP <0.001° - <0.001% 103202
DBP _ <0.001° 0.0022* 0.9440

mam-&wwynrmwuhmmumm
peak devel -wmsrmhﬂuhmuhmm
* pvsiue <0.05 . . .

At the dose chosen, the data suggested that CC+HCTZ 8/12.5 had a significant effect on change in trough SiDBP
compared to placebo, but not peak. It is unlikely that a drug effective at trough would not be effective at peak,
though the reverse is possible. Overall both combinations were superior to placebo.

279 patients formed the safety database. Mean duration of treatment was 65 days, 78 days and 82 days for the
placebo, Enalapril+HCTZ, and CC+HCTZ groups respectively. No deaths occurred. No serious adverse experiences
were noted in the CC+HCTZ group, while there were 2 in the Enalapril+HCTZ group and 2 in the placebo group,
none plausibly related to the drug assignment. Dizziness and vertigo were noted most frequently for those assigned
to Enalapril+HCTZ. ' '
Of the laboratory findings, there was a decrease of hemoglobin in the CC+HCTZ group, an increase from baseline
in uric acid and decrease in serum potassium in both groups taking HCTZ. .

Comments: -

CC+HCTZ 8/12.5 was shown to be effective and well-tolerated as an antihypertensive. Since the components were
not studied, it cannot be asserted from this study that the combination performed better than CC or HCTZ alone, but
there are other data. 4 ~ .
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3.8.5.3
Study AHK 000¢

The Antihypertensive Effect of the Fixed Combination of Candesartan Ciiexetil and Hydrochlorothiazide
8/12.5 mg Once Dail

in Comparison with the Fixed Combination of Lisinopril and H drochlorothiazide
10/12.5 mg Once Daily

This multicenter (42) study was performed in Norway, Finland, The Netherlands and England. 355 patients were
randomized-in a 2:1 manner to either CC+HCTZ 8/12.5 (n=238) or LisinopritHCTZ 10/12.5 (n=117). A double-
dummy technique was used to maintain the blind, and the duration of the study was 26 weeks. 2 patients were
excluded from the ITT analysis due to lack of efficacy information. Of the 353 patients in the ITT analysis 195
were male, 158 female. All but 5 were Caucasian, and the average age was 58.2 years in the CC+HCTZ group and
56 years in the Lisinopril+HCTZ group. All but 3 had been on prior antihypertensive treatment.

For 1 or 2 weeks prior to randomization previous blood pressure medication was discontinued, and if the mean
SiDBP was 295 mmHg and <115 mmHg. the patient was randomized. The primary endpoint was change from
baseline to 26 weeks of treatment for trough mean SiDBP. :

The results were:

Table 38. Siﬁin‘ dimolicﬂ?‘mnﬂpmmaﬁwdbyvk&kﬂmmm
T P Ao e

Weck  Week Weck Wock Week  Week

2 6 13 19 26 35
aad GUHCIZ N 27 - M @ 2l 8 190 53
- Missiag © 4 0 2% .» g "
Mean 1029 98 916 95 9203 03 30
D S5 5 &S 90 22 75 g3
- Mia 860 6O &0 60 60 MO o
Median 1030 630 920 910 900 900 950
Max 150 uK0 130 120 A0 1160 1240
lsinopdlHCTZ N 16 15 110 106 100 96 "5
Mising © 1 6 100 16 20 1
Mean 1013 926 906 90 2 902 952
SD. 49 . 1 1S 17 19 3y g4
Min 950 BO N0 ND @0 Mo T
Median 1010 . 910 900 890 890 905 * 910
Max 1140 1140 1250 1130. 1050--1110 - 11p

There was no statistically significant difference in the magnitude of: change from baseline between the twq‘acti.ves, .
and no placebo and/ or component arms were included. Results for SiSBP were similar between the arms, There was

little change in heart rate during the course of the study.
Safety analysis was provided the 355 patients randomized..
No deaths occurred. ‘ .
14 patients in each group withdrew for adverse experiences (5.9% of the CC+HCTZ group; 12% of the
LisinopritHCTZ group). Listed reasons in the CC+HCTZ group included M, syncope, coughing, flushing, rash,

hypertension, arrhythmia and dizziness. In the LisinopritHCTZ group, coughing was frequently listed as well as 1.
case of angioedema. 23.1% of patients assigned to Lisinopril+HCTZ complained of coughing compared to 4.6% in

the CC+HCTZ group.

I patient in the CC+HCTZ group had hypokalemia listed as a severe adverse experience, and hypokalemia was
reported in 1.3% of those on the CC combination versus 0.9% of the Lisinopril combination group.

Elevation of uric acid from baseline was reported in both groups, but there were few changes in LFTs.

K

Comments:

Little can be said of efficacy from this study, ;md the safety findings were consistent with what is already known for

these drugs.
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3.8.5.4

Study AHK 0012 . . e
ihypertensive Effect of the Fixed Combination of Candesartan Cilexetil and H drochlorothiazide
in Comparison with the Fixed Combination of Losartan and Hydrochlorothiazide

50/12.5 mg. » e e

e

This multicenter (34) 12 week comparison of the antihypertensive effect of CC+HCTZ and Losartan+HCTZ was
conducted in France, Norway and Sweden. 300 patients with inadequately controlled blood pressure were
randomized to once daily doses of 16/12.5 mg CC+HCTZ or 50/12.5 mg Losartan+HCTZ. The dose of the Losartan
combination is noted in the U.S. approved labeling to be the usual starting dose which can be doubled if needed.

The commercially available Losartan combination drug-was ground and put in gelatin capsules, and a double-- - -~ o oo o

dummy technique was used to maintain blinding. The encapsulated Losartan combination was said to be
bioequivalent to the marketed tablet. A '

151 patients were randomized to CC+HCTZ and 149 to Losartan+HCTZ. 1 Losartan patient had no efficacy data
available so that the ITT population was 299. Of these there were 155 males and 144 females; 297 Caucasian;
64.2% less than 65 years of age. To be randomized the trough had to be SiDBP 290mmHg and < 110mmHg with
the mean SiSBP <200mmHg,.

The primary endpoint was change in trough mean SiDBP from randomization to 12 weeks of treatment. The
statistical analysis was a comparison of the change for the ITT and PP results of the two arms.

The results of the trough mean diastolic and systolic blood pressure evaluations through the course of the study
were:

Table 39. Sitting DBP (mm Hg), 24 b poudose.by visit. ITT popul

Treatment Sutistics  Week Baseline Baseline Week Week Week  Wook
2 e 2 ¢ 12 2

. {LveR)
losaranHiCTZ B T R 7 V7 R T Ve T
0 0 ° 4 w18 0.

®8 %85 %8S 917 893 01 gop

55 54 54 (S X X 83

903 900 . 900 21 o 3 703
Lo 7.7 a7 918 892 gao 903
1157 1103 1103 123 1083 1080 1290

151 151 - 181 w e 1» 151

0 0 . 0 4 [} 12 0
99 984 984 839 883 g 884
52 58 58 90 81 8.0 93

903 837 89.7 683 700 650 650 .

993 830 88.0 87 815 s 830
1097 1103 1103 1093 1120 1130 1203
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Table 43. SiuinsSBP(mmHE).uhpmdosc.byﬁﬁtﬂT Lati ) .
Treastment Statisties mmmmm-w* Week

2 (LVCF) 2 [ 2 12

fven
oeartanHCTZ 14 1] “s B I E T - BT
0 0 0 4 " 16 0

1801 1605 05 105 K4S 55 17

165 161 181 72 Wy 188 178

127 1240 40 160 1070 1163 1463

1615 1592 1592 88 23 143 142

2063 1980 1960 1940 127 1920 2m3

1818t B e 1w 5

0 0 [ 4« 9 1 0

617 1595 195 148 112 1385 w03

151 154 184 W6 155 WS 192

1310 120 1230 . %60 143 @7 gr7

1607 197 1997 47 140 1370 . 1377
— 973 1987 WA " “igk0’ 1920 1000 2200
——={___1%50 1920 100 2200

bl

kil i

For the ITT analysis of change in SiDBP comparing the two arms the CC arm-was statistically superior to-the - -
Losanan arm (p=0.016). The significance was not maintained for the PP analysis, - '
There was no significant change in heart rate within or between arms.

300 patients were included in thesafety analysis.

.No deaths occurred.

20 patients discontinued the drug assigned for an adverse experience (CC/HCTZ-8; Losartan/HCTZ-12). The
reasons for disconinuation in the CC/HCTZ, group included dizziness, headache, TIA, sweating and tachycardia. No
TIAs were reported in the Losartan/HCTZ group, although one patient discontinued for inadequate control of
hypertension. Other reasons given for this group were similar to the CC/HCTZ group. It might be noted that the TIA
reported in the CC/HCTZ patient occurred after 2 days on that assignment.

Of the other serious adverse experiences, one 59 year old female patient taking CC/HCTZ for 36 days had a TIA
(BP-145/100), but continued on treatment with the addition of aspirin therapy.

Of the most frequent adverse experiences reported, dizziness/vertigo was complained of in 14 (9.3%) of CC'HCTZ
patients and 8 (5.4%) of Losartan/HCTZ patients.

For the laboratory evaluations, uric acid increased in both groups, but to a somewhat greater extent in the CC/HCTZ
patients. Hemoglobin decreased slightly in both groups, while BUN increased slightly but without change in
creatinine. SGPT increased in 1 CC?HCTZ patient, and SGPT and bilirubin were elevated in 1 patient in each
group, none resulting in change of therapy. ‘

Comments: :

The lack of placebo and component arms limit conclusions that could be drawn from this study. With HCTZ present
in both arms, it is essentially a comparison of CC 16 mg to Losartan 8 mg given once daily. A study (AHM 0001)
presented in the monotherapy NDA for CC compared CC 8 or 16 mg once daily to Losartan 50 mg and placebo
once daily and found that CC 8 mg was comparable in antihypertensive effect to Losartan 50 mg, while CC 16 mg
was somewhat more effective.

While both CC 16 mg and Losartan 50 mg are noted to be usual starting doses of the monotherapy drugs, such
designations are somewhat arbitrarily determined since the drugs are to be titrated according to patient response. No
superiority of one combination compared to the other can be supported based on this study.

From a safety perspective, both combinations were reasonably well tolerated with no unexpected adverse
experiences reported. :
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3.85.5

Study EC 015

Efficacy and Safety of Candesartan Cilexetil alone or in Combinatioa with Amlodipine and

Hydrochlorothiazide in Patients with Mod_eratg to ngeré Essential Hypertension

This study was presented and more fully reviewed in the CC monotherapy NDA 20-838. It was a

multicenter (18)study done in the UK and Israel had two phases. The first was an.open, response dependentdose ...

titration fof 12 weeks which had been preceeded by a 2 week placebo run-in. The second was a double-blind,
placebo-controlled 4 week withdrawal study at the end of which, change in SiDBP from

Entrance into the withdrawal phase to end of that phase was compared for the two arms.

In the open response-dependent phase patients with SiDBP 100-114 mm Hg were started on CC 8 mg once daily.
Patients were evaluated every 2 weeks, and if th SIDBP was >95 mm Hg they were given CC 16 mg; then CC 16
mg+amlodipine 5 mg; and finally if not controlled CC 16 mg+amlodipine 5 mg+HCTZ 25 mg.

181 patients were in the ITT analysis of this phase: CC 8 mg-36 patients.(19.9%), CC.16 mg- 33. patients (18.2%), --- — - .
CC+amlodipine- 47 patients (26%), CC+amlodipine +HCTZ- 30 patients (16.6%), and 35 patients in a lack of '
efficacy group (S group-19.3%). ‘

Of these 159 patients entered the double-blind withdrawal phase where they were randomized to continued
treatment on last open assignment or placebo instead of CC+ other drugs assigned. ’

While the results in the withdrawal phase supported the long-term antihypertensive effectiveness of CC, it does not
address the effectiveness of any combination treatment.

For safety, 185 patients were considered in the open dose-escalation phase, and 159 in the withdrawal phase.

One patient on CC 8 mg was stabbed to death while pursuing a burglar. . .

15 patients were withdrawn for an adverse experience or laboratory abnormality. The reasons included bradycardia,
myalgia, diabetes worsened, rash, headache, coughing and increased CK. '

One case of a serious adverse experience was a 46 year old male with an MI found on pyrophosphate scan during
the withdrawal phase. He had been treated with CC 16 mg+amlodipi}1e 5 mg for 3.5 months which assignment
continued. At the time of the event, hypotension was noted (BP 117/78). It had been 184/114 prior to entrance.
Follow-up blood pressure on continued therapy was 117/78.

Scattered laboratory abnormalities were found, but not clustered in any one treatment group.

Comments:

Whatever observational information was provided by this result, since no arm of any CC/HCTZ combination was
included, the data are not useful to the CC/HCTZ combination NDA." ' ‘
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386
Long-term safety

Study AM 116

Evaluation of the Safety and Com arativ: Efficacy of Candesartan Cilexetil Force-Titrated
mg once daily or 8 mg BID, in the treatment of Patients with Hypertension: A multicenter,

Double-blind, placebo—controlled, Parallel-design Study with an Open-label Extension.

The controlled trial was reported and reviewed in the monotherapy. NDA 20-839, Presented here is the open-label
extension:”™ , ; '

Patients who completed the 8 week double-blind study without an adverse experience were eligible for the 44 week
open label safety study. 256 patients were eligible, and 187 participated. All were placed on CC 8 mg once daily. If
the blood pressure response was inadequate at 4 weeks, they were titrated up to 16 mg once daily. After another 4
weeks if BP response was inadequate HCTZ 12.5 mg was added. _ '

The number of patients in each of the three final treatment groups was:

CC 8 mg-57 (30.5%); CC 16 mg-111 (59.4%); CC/HGTFZ-19-(16:2%)- - :

While 187 entered the open label study, 137 completed that period( 7-LTFU,20-lack of response, 14-AE, 5-
withdrew consent, 4-sponsor/investigator decision).

Of the 19 in the CC/HCTZ group, 7 were included in the “ITT” analysis of change from open label entry to week
44, . " The mean
number of weeks on each final treatment was: ’

CC 8mg-39.1; CC 16mg-38.5; CC/HCTZ-27 4.

For safety all 187 were included in the analysis. ,

One patient died. This was a 65 year old, non-black on CC 16 mg who died of pneumonia.

One patient ingested 160 mg of CC along with other drugs in a suicide attempt who survived after gastric lavage.
Hypotension was not noted in this case.

10 patients had serious adverse experiences in the open label portion of the study:

from 8 mg to 16

Patient | Treatment Preferved Term - Dayson - |
C ) Treatment -
005/008 CC8mg’ * Inflicted Injury 128
’ . Arthythmia 294 .
0152003 CCimg Appendicitis 12
_ P .
. 325 -
002/008 . CC 16 mg . Basal Cell Carcinoma 62 : '
003015 CC16mg Suicide Attempt 111
004009 CC16mg Myocardial Infarction 142
004010 - CC 16 mg Preumc nia (death) 87
005013 CC16mg Coronary Artery Disorder . 162
005032 CC1i6mg " Dyspoea 87
i _ Sweating'| d 87
021005 CC16me - Cen:blvvncuhrbwda 72
009011 CC 16 mg/ HCTZ Sepsis S8
125mz Renal Celculus s8
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14 withdrew or died:

Patient Trestment Adverse Event (Included Term) | Days oo Trestmest
014012 " CC8mg . BUN Increased’ T - DA I
. " Glyoosuria o m )
_ Proteinuria 173
014025 CC8mg ’ Carbohydrase Craving 10 . R _
— : ; Polydipsia . 10
Polyurig 10
Infection 17
. Abdax;innl_l’dn 18,
Headache 18’
Gustatory Sense Dimiaished 45
Skin Dry .45
" 02022 OC 16 mg AV Block Sécond Degree . "
- mob’uztwemf
003/015 _CCi6mg . Suicide Atiempt .. .1
* 004009 CCl6mg " Amhythmia ' 142
. : [ yocardial Infarction 142
004110 A CC16me : Prcumonia (death) . 51
005004 OC 16 mg i Rash : 94 ) .
005013 ) CC16mg t| M@ . ]6?".' .
005/032 CC 16 mg -+ Diaphoresis 8 .
: Dyspnca 8
Numbness 87
Skin Discoloration 87
Hemorrhoids 89
Herpes Zoster 89
. Urinary Retention 113
021m05 Ci6mg . Stroke : n
0021030 'CC 16 mg/HCTZ 12.5 mg Gamma-GT Increased . 145
- ) Headache : 161
005/011 OC 16 mg/HCTZ 125 mg ° SGPT I d . U147
0352030 CC 16 m/HCTZ 12.5 me - __Arotemia L 144

Headache and dizziness were fre'quéntly reported adverse expeﬁen¢e§ (15.5% and 8.0% respectively).
Laboratory abnormalities included the abnormal LFTs cited above, although these did not resolve after

discontination of the drug assignment. 5 patients had elevated CKs during treatment without a consistent pattern.
Few elevated uric acids and glucose were reported. : . -

Comments:

From a safety perspective for the rhajérity of patients all treatments were well tolerated. There were few patients on
the CC/HCTZ combination, and fewer who completed the 44 week open label study. '

92



3.8.7
Clinical Pharmacolo

Study EC 415
Assessment of the Safety of the First Dose of the Combination of 16 mg Candesartan Cilexetil and 25 mg

" Hydrochlorothiazide Given Orally in Patients with Mild to Moderate Essential Hypertension. Double-blind,
Single Dose Administration, versus 25 mg Hydrochlorothiazide.

23 Caucasian, male or female adult patients w th SIDBP 295 mmHg and <110 mmHg entered the single center
French study. 17 were male, 6 female. Average age of the males was 50.3 years, and for the females 47,7 years.
Mean SiDBP at entrance was 101.7 mmHg. The study period was 36 hours in-hospital. -

A 2:1 randomization provided 16 pafiénts in the combination group, and 7 for HCTZ monotherapy.

The primary objective of the study was to evaluate safety of the first dose of CC/HCTZ 1625 mg.

Secondarily PK/PD was to be evaluated. )
Safety was evaluated by clinical events and BF study (both by cuff and ABPM), including orthostatic changes.

PK samples were collected every half hour for the first 6 hours and then every 2 hours to T+24 hrs. The PK results
were not included in this report. o _ '

PD activity was measured through evaluation of the renin angiotensin system, including measurements of renin,
angiotensin I, I1, and aldosterone. ] )

A primary safety measure was orthostatic blood pressure, defined as the BP measured within 1 minute after abrupt
standing following supine measurements. Those results for mean orthostatic diastolic blood pressure in mmHG for
all treated patients (n=23) were presented as foliows: ' ‘

Combmmalos Therapy m" .
Group . Group T Value®
S M=) (N~T) R
T0 howr® (mmig) .
) % ? . [ I 4}
Mesn 8D 97.562 1444 IR00 4 9.98
e 2 O —
T+l hour (memig) B
[J 16 r . 049
Mean # 8D 100002 943 NMaIIRM
T+2 howr (mmiig)
" . 16 ? 0207
Mesn ¢ D 57694 1288 NM.T1e9.06
T+2.5 hours (mmHg) . .
[ p 16 R4 o
Mean ¢ D 2669 « 10.65 PHAZe98D
T+3 howrs (mmy) .
[ : [[3 . ? 136 fs
Mean 2 D B X307 SR.57 0 19.X7 -
TEEN_LF. —— .
T+3.5 howurs (mwn! : R . :
", He : % -7 -] o r
Mo s 5D __S835 41041 94.57 & 12.66 .
T+4 howrs (el lg)
[ {3 ? ox
. ‘Moz SD 25032 %8R 9271 = 1597 N .
T+4.5 hours (sl 1g) ) . . B . - .
‘» " k 0192
. WMezn s D RIRR ¢ 1493 L NNennn . - .
T+3 Mows (weallg) -
X [] A 113 ? 0.009° . .
Mean ¢ SD i X PATR, ) : NIa1aM :
T+5.5 hours (mm)
a ® 16 7 0
. Mesa ¢ £ K69 MO 22Mm -
T+6 hours (sl : . -
.a ¢ ll-) [ 7 - 0019 :
Mesn ¢ SN _ 84+ 943 NI 697 . -
T+34 hours (men! . . .
a « te . 7 D4
Mean = D KtV 1218 ALRIKNTY =] s
T+ 35 hours (mml . .
" (mmlle) Y . : 2 op0*
Mean = D a0 1204 15919
- Corabined therapey = Camdcasrtan cilenetil 16 mg ¢ IICTZ 25 ong . . e
- Momotheray = 1ICTZ 25 mg. N (a) * N £D * Reandand 1 .

muu&—h—d-—'m& o
Prodase (haachnc) : ) :
Indicatcs & suaistically sienificant $ifScronce (#1,0.05).

enws

-
/
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The results for orthostatic systolic blood pressure were:

Ambulatory blood pressure monitoring results su
dose combination drug versus HCTZ 25 mg.

- O Greup P- Valuch
TO how< (meniig) - R —
[ "% 7 a4y
Mean & SD 645N 1900 13886 1336
T+1 bour (meniig)
:“- © 161 16 s k4 e
= 167564 13.17 150.0% 4 19.11
T42 door (menlig) R
. [ ] ? (L z;]
Mesi ¢ SD 15538 4 16.17 155,04 4 1004
T+23 bours (mmilg)
. : " LA esey
Mesn & KD S 14LEX & 1478 1532942107
T+3 hours (menHg)
16 . ? asns
Mesn ¢ SD 147.93¢ 1748 . 14625 & 20,44 L
T+3.5 hours (mmHg) .
a : [ . ? [T -]
Mean ¢ D 141.06 ¢ 2048 149.14 ¢ IR 4t
T+4 bours (menHg) .
by : o o . .49,
Mean ¢ SN 14338 ¢ 16,70 14086 o 1228 :
Te4S howrs (mmty) R - .
] | 13 LA a2
Mesn & KD - 1418120 AS 167.71 ¢ 1108 :
T+$ hoors (mmHg) . -
) ) 16 ST 0.0
Mean & SD 146.19 ¢ 1283 161.14 4 2098
T+3.5 hours (menHg) .
- 16 d 7 [1{1}
Mean ¢ SD 143.00 2 Jaf0 130 43 ¢ 24.40
T+6 hours (mmidg)
" 16 7 1%
Mean ¢ D 14031 21381 151.44 ¢ 19.07
T+24 howrs (meculig)
" () . 7 0.193
Mcan ¢ SD 14294 ¢ 19.57 1387 ¢ 24 10
T+ hoors (menkg) .
[ L] 2 i 0387
__Mem e SN 135.75 ¢ 19.72 161505013

W_W-C-‘—undﬂilléﬂ‘lm”-c .
Mocothcrapy = HCTZ 25 mg N (a) = Nesmber, KD = S écvisii .
Mm‘mh&w&lmmm&*w
Pﬂuwnhﬂﬁdmmﬂ

Predose (basciine).

i » clati = &l n-00%

P Vajucd
Overell Ambulsiory Biood Presaure Mo .
Syswolic BP (mmig) ] .
o 113 : ? 0073
Mean ¢ SD 133504 13.14 145384 15.57
Dissiolic BP (mynHg)
L] 16 ? 0.013¢
Mean ¢ SD 1546 K87 86.3948.93
Mm‘eBkl\dP!man«u_!g
Symolic BP a -
. ¢ 16 7 . 0.088
Mesn & SD 1397741296 15111 #1591
Diastolic BP (mmHg)
¢ . 16 7 opise
Mean + SD 79.5829.64 90.69& 9.35
Niﬂ-tin:l‘!lmdﬁunnh&mimﬁ
Sysiolic BF o -
a ¢ - 16 7 0.062
Mesn & SD 12566 ¢ 14.40 I3RK2 & 15.54°
Diasinlic BP (mmHg) o .
R ] 16 7/ aotle
MeaneSD - 70312 R66 31474902
C«n&dhm-wehaleqomnu

Monotherapy = HCTZ 25 mg: BP = Blood N (0) = Neamber: £D = Srondard dovios

*  Mosmermcres were reoondod every 20 miocs Gwm 2 P10 PR and cvory 30 mabmetcs foom 10

Mol AM.
[ Mh-ﬂw&:nﬂy—'d’vﬁnmv&
® lndirotm o welistirely aenclarent difSrrare fae O N4}

ggested a more pronounced antihypertensive effect with the single
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Heart rate did not differ significantly between the groups.

The measures of the renin angjotensin systém showed increases in angiotensin I, Il and renin with a decrease in
aldosterone in the combination group with little change in the HCTZ group.

No deathsor serious adverse reactions were

weakness and headache. 7 (44%) combinati
patients.

reported. The most common complaints in the combination group were
on group patients had complaints compared to 2 (29%) HCTZ treated

;"ﬁt?"i"]E::‘foS THIS WAY
G GRIGINAL
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or placebo regimens was:

- Treatment (mg) . Number of Patients Percent of Totl
CC24HCTZ 125 - as : o1
CC24HCTZ2S 38 06
CC4<HCTZ 625 364 oz i igyiil s
CC4+HCIZ 125 153° 24

.jecasHCTZ 25 n 1.1
CC8 + HCTZ 12.5 7 174
©C 8+ HCTZ 25 C 12 20
OC 12 +HCTZ 12.5 ) 00 .
€C 12+ HCTZ 2 5. 0y
CC16+HETZ12S 676 105
CC 16+ HCTZ 25 129 20
CC324 HCTZ 125 105 16
cc2 4. 07
cca _ 203 32
ccs a3 64
ooz P 04
Lecis 646 10.1
oc32 113 ‘ 18,
HCTZ 625 110 T
NCTZ 125 623 9.2
HCTZ 25 21s 33
PBO ) = 12 .-
Teciseames 7 04
loci6saMLS +HCTZ 25 | 2 03
| aMLs « BTz 28 ‘ 18 03 .. b
B | ENA 104 HCTZ 12.5 4 L TR :i
"ENA 10 + HCTZ 25 ‘T 12 - G
JUS104 HCTZ 125 7 18
LOS 50 + HCTZ 12.5 149 23
| ENAT0 35 05
AMLS 3l _ 03
Tota! 6426 100.0

53.4% were inale, 46.6% female. 11.3%were black, 88.7% non-blac

hypertension ranged from <year 7.5% to>10 years 27.1 years.

K

S/

’

k. Mean age was 55.5 years, and the duration of
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Duration of exposure for the CC, HCTZ, CC+HCTZ, and Placebo treatments were:

. ‘ _ Nambers of Patienis Meas | Med
Trewmentug) [21aey | 21wk | 22w 2aok L 20wk | 202w} 224wk | 28wk | (o) | ctaym
ccucTz 20 | 282 | most | 2609 | 1se4 | vess | om0 | sim 133 @]
cc Sy 1446 1426 1406 | 1350 | 1922 | 68 204 7_{ 100 )
HCTZ - s | o35 sa] en| 19 les | 3 o} &8 | m
PBO ™ | 904 66 | 60| sssl s wl ol nl e | ‘

The distribution of duration of exposure for the CC+HCTZ 8/12.5,.16/12.5 and 32/12:5mg combination regimens- -
were: : S - S :

DOSE 2l day |21 22 24 28 1212 224 248 Med.(d)
| week weeks | weeks | weeks | weeks | weeks | weeks

8/12.5 1117 1101 1091 1071 1001 809 496 262 167

16/12.5 676 673 665 646 502 274 24 11 73

32/12.5 105 104 104 103 84 34 0 0 67

The majority of combination drug safety data comes from a regimen not proposed for marketing.

4.2 Deaths

6 deaths occurred in the trials; 3(0.1%) in those assigned to CC+HCTZ, and 3(0.1%) on CC monotherapy.

3 deaths were non-cardiovascular: one patient dying of carcinoma of the pancreas, another of pneumonia, and the
third of 2 gunshot wound.

The 3 cardiovascular deaths were summarized in the following chart:

Center Gender . Randomited Verbutim B R
AMI170L @ CCEmg+ HCTZ 125 mg . Veatricular tactrycardia T
2 Male - Hypenensive heant disease Prior to stndy stert
254 Caucasian . Pneumonis® 138
N . I — Bemoptysts® i 138
EC406 5 - OCC4mg+HCTZ 625 mg Faeal M1 ’
@ Male R B ?
21} Caucasian 5
" EC3 R _ CCinyg © Sodden death 2
0ol . Female . B (Smpuadpu!mauy .. A -
0ss1 Cavcasisn <. : ~___embolism) * : .

. Nonfatal serious sdverse event
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4.3 Non-Fatal Serious AEs '
Non-fatal serious adverse reactions in 2 or more patients in the placebo controlled trials were the following:

._Treatment . -
CC+ CCs+
Adverse Event HCT2 cc HCTZ PBO AML -
Preferred Term (0=2831) | (as1446) | (0o048) | (a=722) | (em27)
) a % [ % n | % n ] % [ %
Inflicted Injury” 81031 3 Jo2) 1 o1 2103 o.[o00
Chest Pain 3totloloo!2]02f0/ 00l ofoo
Procedures, NOS® 3 1oty s Jot{t lot]lo]oo] o oo
Back Pain 24014 0 loo] a.|oof.o.foo] o Joo - - R
Renal Calcutus 4101)ofoo|lofoofojoo[o]oeo
Dizziness 3j01) o ool 2 02{0/ 001 |37
Asthrosis 3Jo1) o0 looflofoofoloo] ofoo
Hemia [nguinal 2J01) 1 Joijofoofo ool o |on
Cerebrovascular Disorder 3jorl 1 Jot] 3 fo3s{olool o oo
Transient Ischemic Atack 2 ]01]1 0 {ov]| 0 ool ofonl o 00 |
Myocardial Infarction’ 310t} 2 10t]o0ojoololfoo] 1 (37
Ancurysm 2 {0r) o toofoloo]oloofo]oo
Hypertension 0100 2 Jor{ 21do2] s loi1lo oo
Fibrillation Atrial 2401}t foi|ofoolo ool o o0
Tachycardia Supraventricular 2 )01] ofoojofoololoo]o oo .
Pancress Neoplasm Malignant 2]01f0Joo]oloo]o oo o |oo
| Epistaxis - 2.101 1 1 fotlo ool ofool o fon
Pneumonia 270110100l 1 lot]oloo] o1oo
Coronary Antery Disorder 0 1001 2 |oi1]o [o00] o fo0o0foleo

‘ Mmmm“%@mdhk&ﬁmwmumlm
. Injuries or accidents that were reporied on the AE CRF and were poried by the investigator as

¢ ProeedwuvforelecﬁvemgcrynmwemcotdedmtheA.Elemmwbyminv&isuor
as serious. : .

The frequencies by drug and dose were:

Petients With a Non-fatal Sericus Adverse|
) . ; Event
. Patients Treated | B )
Study Treatment :

‘[ocz wwornizos - ° . o.0f » ..
cC2. eNCT22S t 38 . 0 0.0

. Jecs emcrzS.2s { 1| 1 ! 1.2
oc ewcTI2.S - | s6| < 1.1
€CE <HOTZ2S ] [11] of .. 0.0
oce oucT212.S | 381} . T . 1.1
et emcTI2S { 124 3t . T 2.4

‘|ecasemcrziz.s 1 206 sy . 2.4
CC16enCTZIS ] ) . 1y ’ R
CC32e4CT212.5 { .| of - 0.0
oc2 1 ] o 0.0
ces ] 130} . K1 - as
ccs t 268| Y] © 0.4
cel6 1 v 200] . .o 1] . 2.9 .
2 ] : » o], ©. 0.0 ’

- {WeTE6.2s 1 2) RIS 1 '
®©r712.8 1 377y S X
wereas 1. us] R Y 2.¢
o ] ‘ 392) s 14 2.4
BOAL0CTZ2S i . ) 127 i ) 3 ? © . 2.8

Totsl { 3280( . ss| . N 1.7
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4.4 Withdrawals Due To an AE

In all trials withdrawals due to an adverse event in 20.2% of patients were:

S
. Trestmen: ¢
- ’ ocs
CC+ OCe AML+
Adverse Event HCTZ CC, HCTZ PBO AML HCTZ
Preferred Term (a=2831) | (n=1446) | (n=948) (a=722) (a=37) (n=21)
a % n % a % ] % n % [ %
Dizziness 171061 2 0. 4 1041 0 Jooi o {oo] 1 48
Headache 1121041 7 [os] s los]o]oo] o 001 0 | 00
Fatigue 6102) 0 joo]) 1 {01 1 |o 0.jooj o | oo
Hepatic Fuaction 61021 0 oo} 1]o1|ofool o 00} 0 | o0
Abnoemal - ] -
| Hypertension 51021 s 103] 5 1os5[ 3 {os4] o 00] 0 jo0
Abdominal Pain Sj02}1 7 {08 0 {oo] o 0.6 0 ]0oo] 0o {o0
HMmh - ‘5 02] o {00 1 0.1 0 tool o0 oo o | oo
Upper Respiratory S]o2f 2 {oi]| o0 jaojo ool o {oo]o oo
Tract Infection

The frequencies by drug and dose were:

Patients Withdrawving due to am Mverse '
Rvent . .
. Patiects Treated " [

Study Trestaent .
CC2 +NCT212.5 . e 1 T 2.2
CC2 +ROTZ2S [} 38 1. " 3; .,
CC4 ~0TZE.DS t ” 1) 3.1
oCe +moTTI2.8 ] 56 3 <. 8.4
e encTRRs ot 63| Y ‘1.8
CCP encrRIa. S i s 13 3.6
ccs encrras 1 1244 sy - 4.0
CC164m07213.3 1 © 206] §] . .2

- |ecasencrras 1 ity Ei8 ‘2.3
cCyzencrria, s ] | 3 1|
o - Co 3 [ s
cce . : 138} 2 1.3}
ccs . 260 | 74 2.6]
[ - T2 0 200 {3 2.8}
o2 ' ] 3} 3 . 1.4

. [mcrze.2s o [21] 2 2.3 -
fucrzia.s R 14]] . T 2.2
ncrT2s e - 206| RN 3¢}
"o '_‘_-'l'—_— ‘s:z' 4 2o} 1.9
DAI0+kCTT2S : 2| ‘2 2.8] "
Total i . 32301 . ss]- 2.6] .

:/f:
7

1y |
)

Py
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4.5 Non-Serious AEs . ) . . R
From the placebo controlled trials, adverse events occurring in more than 1% of CC+HCTZ patients and more
frequent than placebo patients were displayed in the following chart: :

CC+
Body System HCTZ (o of HCTZ . PBO
Preferred Term (n=1089) .- (n=822) ({n=67S3) (n=592)
. - % % % - %
Respiratory System Disorders . -
Upper Respiratory T 3.6 45 6.2 30
Infection - : - i
Rhinitis )1 1.2 1.2 0.3
Body as a Whole . )
e Back Pain 3.3 36 43 24
Influeazs-Like Symy 25 22 34 1.9
-_Inflicted Injury 2.0 22 2.5 14 .
Chest Pain 1.0 - 0.7 1.3 - 0.7
Central Peripheral Nervous System Disorders
Dirziness | 29 | 29 | 28 | 1.2
Gastrointestinal System Disorders
Nausea 1.5 1.0 09 0.7
Abdominal Pain 1.3 09 0.8
Urinary System Disorders .
- Urinary Tract Infection | 1.4 | 1.1 | 1.2 { 0.5
Musculo-Skeletal System Discrders
L Arthralgia - . 3 1 o I 12 | o8
|_Henrt Rhythm Disorders :
_Yachycardia | 12| o9 I 09 T o3 .
Cardiovascular Disorders i ) -
ECG Abnormal | 1.0 | 1.2 1 03 o7
Metabolic Nutritional Disorders :
‘ Hyperglycemia 10 06 06 0.7
Hyperuricemia 1.0 0.5 0.7 0.3

While a number of these adverse experiences are not likely to have been related to the drug assigned, some such as
vertigo might be drug and/or disease related. '
Using vertigo and dizziness as examples for further analysis, for the first day of dosing the incidence of dizziness

and vertigo in all studies involving the combination drug was:

CC+AML

CC+HCTZ [ CC . HCTZ | Placebo CC+AML+
N=2831 N=1446 N=948 N=722 N=27 HCTZ
: N=21
dizziness 9 (0.3%) 1(0.1%) 2 (0.2%) 1(0.1%) 0 0
vertigo 2(0.1%) 1(0.1%) 0 0 0 0

For males and females, similar rates of dizziness were found in those taking the combination drug. For those 265
years of age compared to those under 65 and for blacks versus non-blacks, a similar rate of dizziness was noted, but

J




c;)mp;red to a 3.5% rate in the elderly and 3.3% in blacks taking the combination, there was a 0% rate in those on
placebo.

4.6 EKG Analyses : .
Cardif)va?cular adverse experiences such as Mis, AF, SVT, abnormal ECG were numerically more frequent for the

combination treatment than placebo. The sponsor conducted a comprehensive review of the EKG data available. As

The following charts present the results from the sponsor’s analysis based on the &mputeﬁzed readings of the '
.EKGs: )

CC8mg + HCTZ 125 mg - CC32mg + HCTZ 125 mg : o _CCmg
L Buscine' | ' OwfomBL - | - Buscline |- fomBL - |'° Bastling - | - fomBL _ o
ECGvariable | Mean | SD | o | Mean | SD | Mean] sD | o | ‘Mean | s Muﬁ—_SD 8| Mem | D
Heart Rate foae lioafisol o4 |89 {729 [r2s | 6 20 l106] 7091 120] 132 | oo 92

PR Interval (msec) | 1614 [235 1150 | 05 |200 [1ses [239 | 634 27 ‘[240 | 1617 ] 267] 132 | .12 212
| QRS Intervat (msec) | 822 [1as Juso | 24 iz &30 {ies | 6d 32 lnz | 27| 162 132§ 28 {122
QU Interval (moec) 13878 1355 150 ] 56 |32.0 3744 528 | 6d 13 376 | 3e7s | 3salisa ]| o5 |202

QTec Interval (msec) | 4109 {313 {150 | 75 1332 J4084 ]53.1 63 12 |403 4)8,6 3421 132 09 j259

OC 16 mg , ‘CC32mg . HCTZ125mg

Baseline Chg from BL ) Baseline -Che from BL - ° Baseline Chg from BL.
EQGvuisble | Mean | 5D | o [ Mean| SD | Mean | SD | ' | Mean | SD | Mean | 5D | » Mesn | sD
‘| Heart Rate IM! 6.9 122 | 74 1.4 11.0 70.8 116 | 71 1.9 10.8 70.6 11.6 134 . 0.2 83

PRInterval (msec) 11608 | 2350 74 ) 07 | 178 | 1616 22| 0| 07 -1 176!} 1587 23.7 | 134 12 180
ORS loterval (msec) 1 830 | 181§ 74| 27 | 144 {854 [ 1749 { 10 i25 ] 863 146 J134] 19 | 99
QT Interval (msec) 13902 | 398} 74 | 12 | 279 {3887 | 326 | 71 20 1215|3074 | 367 | 1:4| -14 330
cInterval {maec) [417.6 | 372) 74 | 47 | 302 4187 | 258 | 71 | 25 23] 4168 | 334 | 14| .10 344

HCTZ2S ] PBO A

Baseline ChgfromBL | Baséline Chg from BL
ECG variable Mean SD. n Mean SD | Mean SD | n Mean | -SD
Heart Rate (bpm) 721 198 |78 |15 {98 -{705 |10 [133 | os 95 |-
PRInterval(msec) 11593 1265 |78 | 20 {202 |1620 | 285 [133 [ 22 | 171
QRS Interval (msee) | 852 - 162 |78 |02 | 84 | 854 | 153 133 | 02 |101-
Interval(msec) 13852 1294 |78 -| 46 271 3858 {420 [133 1 20 |339
cInterval (msec) 14188 | 240 |78 |00 | 250 | 4104 368 1133 | 43 | 304
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Although when the combination drug
numerical differences, given the |

mean change from baseline QTc results are compared with placebo there are
arge standard deviations these are not significant differences as per analysis by Dr.

Mahjoob: : .
Candesartan/HCTZ Treatment (C/H) | Placebo Treatment ®) s
Sample Size, . - Sample Size, :
Variable Mean and SD of Mean and SD of Difference | T-Test | P-Value
- Reduction from Baseline.-..—.. .._| Reduction from Baseline | (C/H -P){ Value- | - -
CH N Mean | SD N Mean SD
Combination : Y A
C00/H 25.0 78 4.6 27.1 133 20 339 26. 0.577551 0.56419
CO0/H 12.5 134 -14 33.0 133 20 33.9 -34 -0.83040( 0.40706
C 08/H 00.0 132 |. 0.5 29.2 133 20 339 | -15 -0.38580]| 0.69996
O [ <tomoo0 | 7 12 55 T a5 — -339 | 03 |0.06486] 094835
C32/H 00.0 71 ©-7.0 275 133 20 339 9.0 -1.92384 0.05578
CO8/H 12.5 150 5.6 321 |- 133 20 339 3.6 091711 ] 0.35987
C32/H 125 63 1.3 37.6 133 2.0 33.9 -0.7  1-0.13030[ 0.89646
C00/H 25.0 78 0.0 25.0 133 43 304 4.3 -1.05683} 0.29181
CO0/H 12.5 134 -1.0 344 133 43 . 304 -5.3 -1.3336 | 0.18348
C 08/H 00.0 132 0.9 259 133 4.3 304 =34 -0.979661 0.32815
QTC C 16/H 00.0 74 4.7 304 133 43 304 04 0.09073 | 0.92780
C32/H 00.0 71 2.5 | 243 133 43 304 -6.8 -1.62705{ 0.10529
CO08/H 12.5 150 7.5 332 133 43 304 32 0.84184 | 0.40059
C32/H 1255 63 72 40.3 133 43 304 29 0.55966 | 0.57636
The QRS mean change for the combination drugs compared to a negative change for placebo may influence the

results of the QT and QTc anal

The sponsor had a cardiolo

Considering that a QTc prolon,
identified. In 8 EKGs were available for

yses by providing a good deal of the numerical change seen.

gist manually and in a blinded fashion reread the EKGs from study AM 153.

summarized as follows: ]
Site/ Potassium . :
Paticat | Treament |  QTcInterval Values (mEqfl. Other Potcatial :

Number | Group (mg) { Baseline | Final AQTc | Baseline | Final . Confounding Factors © 4
004/004_| Placcho 459 | 465 | 6 43 | 43 | Veatricular bigeminy
020/002 | HCTZ 12.5 465 468 3 39 35 None ) .
020003 | OC32+ 458 469 1 46 39 Nonspecific ST-T-U wave

' HCTZ 125 .| changes -
019/004 | Placebo 453 | 466 13 43 43 Noaspecific ST-T-U wave

' : clianges; prominent U wave
002005 | CC32 464 478 14 45 | 40 None N
032/004 | CC32 447 | 461 14 43 4.1 | Noaspecific ST-T-U wave
0307003 | HCTZ 12.5 461 505 | 44 43 34 Heart rate change from 77 to 56
. affecting QTc calculation i
_1L.025013 | CC32 442 460 18 39 4.1 Nome - _ .
Tracings were not available for the remaining three patien A -
008017 | CC32+ 474 509 | 3§ A4 4.0 | Nooe evident in CRF
g HCTZ 12,5 K .

012,011 | PBO ‘| - 473 499 26 | .49 4.5 None evident in CRF
032011 | HCTZ 125 - | 453 460 | 7 4.9 4.5 None evident in CRF .

None of these patients had adverse experiences noted in the CRFs.
In all trials where EKG data were available the %. of patients with a prolonged QTc was:

gation > 460 msec was clinically significant, 11 patients with that finding were
rereading. In 3 they were not. The findings in those 11 patients were
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12.5%-CC+HCTZ, 6.9%-CC monotherapy, 10.1%-HCTZ monotherapy and 6.7%-Placebo.

The incidence rates for those experiencing cardiac rate and/or thythm adverse events was provided:

, 1 oce " : oCe | ENA+ | Lrse | Lose
Adverse Eveot HCTZ |0 | coc AML | HCIZ | HCTZ | HOTZ
. (n=2831) ] (0=722) [ (mwid46) | _(0=27) | (n=B1) | (aeli7) {o=149)

| Heart Rate Rhythm Disorders - - . . -
| Tachycardia _ 26052 13042 | 1048) | 60053 0000 | omony| 1129 opon] 3gay.
| Palpltation BE {1009 1006 {3032 fowom | omon| 1023)| soa] 2034
| Extrasystoles 21074 |5069) | 6an LI 100000) | 0000)| 0©00)| 000.00)| 00.00)
| Boadycardia 13049 12028) | 3021|3032 |0000 | 13.70)] 00.00) 000.00) | 0¢0.00) -
fAahythmia 19039 12029 | 5039 12020 {0000 | 10709 2047 3030 0(0.00)
AVBlock - 1100035 10000 | 4(028) 11010 |1023) | 0(0.00) 1(1.23)| 000.00) | 0(0.00)
Bbellion Awiat . . | 6021 [owog |'3man [opon 00000 | 1070 .00.00)| 00000)| 20130
| BondieBrnctiBlock ¢ .| @14 |100.14) 2000 120021 0©00) | 60000)] 000)| 0o | 0(0.00) |
QT Prolonged | s |omo) | 42 0000 10(0.00) | -00.00)| 6(0.00] 0.00)} 00.00)
Supravestricular Tachycardia @i (0000 | oo [omo oo | oot owon] ooy 10.67)

While unexpected, the QTc findings do not establish that the combination poses an increased risk for torsade or
VT/VF. Nor do the findings rule it out. ‘

4.7 Chemistry Results : )

Since chemistry results in the placebo-controlled trials for BUN, Alkaline Phosphatase, LDH, Uric acid, Sodium,
Potassium and Chloride for the combination drug were significantly different from the placebo, these results were
provided in the following chart:

ceueTz . Placebs cc wer2
Beschne from BL Beschine from BL Bestine fros L Besiine SomBL
Serem Tt Lo jMeol s el 50 f o [biew o0 | im0 ] & 50 tmem | 0 | o |iicmn | 50 | i ]
Urea (ugil)y R0 s 12 Lesfees| 1oy Prar| 03] a0 || 2is | 11s] o3 | ez val 13| ss
rrrnanill Md bl b ER AR DI I I P 49 f1s4] s | a0 a4 ] @ |2
ULy - .
oMo Lo Liers 1o |oas Jser | am Lioa Toca] o0 J300 | oo {10 | smr | 2 L oea o4 iona s | a9 |y
. pcamogay es) esloslas [ e las] i Jas] 03] ofew] ss yal o3l as 29 iwo| o5
PEesmanety | ws | a0 | 39 ] oa | g | o 106 | 271 as | ss|em]a00] 25| os 20 | s 00 03 | st
Pocamtem (mEgt) aslotl ot |eslau] as] ool ool oo 23] asl ocoloelsw] as] ea| w01/ as
L Qlotde (mb? 1 97 | tous | L 20 |13 | é—iﬁ‘—:%éé%—"’:—_‘“" 28l o | _L_éméééé
. mmmum—ﬁmummmt-mmauﬁ o

Statistically significant differences of the combination drug compared to placebo for hematology tests were:

| HemuologyTest | n | Mem | SD | Mesn | D | n | Mem SO | Mean | sp |
Hemoglobin 65} 157 {131 02 | 11fass] 168 | 119 ] 00 13
| Memmocsie 1963 | a8 a9 04 | 27 as6| s | 60| 06 | 29
| Newwophits . |-s04 | ss6 186 1o 15 ‘s | sia | se| 12 7.1
Lymphocytes 963 | 322 | 78] 07 |71 asw]-333 | 81| 09 66

These small niean numerical differences, although termed statistically significant, were not of clinical significance
in terms of altering therapy or determined to be an adverse experience but for the following
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Percentages in the various dfug groups:

| AdvencEven CC+HCTZ PBO . e HCTZ
(prefesred term) __ (8=2831) (o= (n=1446) (n=948 :

] L . _a % . ‘n % n % a %
Hyperuricemia ~ 38 1 134 2 .o | 7 o] s | os .
(Hyperglyeemia - | 30 | 106 | 4 | 055 | 10 | o0 | s _053

| Hypokalemia . 18 1064 | 1. ) o1a]| 2 |o1a ] 10 | 10s

- | Hepatic Function Aboormal | 27 |- 095 |- 2 - 02 | 6 | o4 | 3 | 03
SGPT Inreased 19 Loe | o looo | 9 |oez | 3 | om
Hematuria 1 Joo | 2 |om | s |ess | 2 | oa

‘| Qreatine Kinase Increased 14 |1 049 | 5 L oe | 12 | ogs 7 074

| Hypercholesterolemia | 10 | 035 | 3 021 9 | 06 3 | 032 |
Hypertriglyceridemia 9. 1032 | 4 | oss | 16 | 11| 4 | oa

As expected there was hypokalemia noted most ﬁ-equentiy' in the HCTZ group, and hepatic function abnormalities
in the combination drug group. Hyperuricemia was noted most frequently in the combination drug group. Although
there was some mean decrease of hemoglobin and hematocrit compared to placebo, anemia was not noted.

4.8 Comments
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5 pages redacted from this section of
the approval package consisted of draft labeling




6.0
Conclusions and Recommendation

* The sponsor has provided substantial evidence that CC/HCTZ in fixed combination doses of 4/6.25 mg to 32/12.5
mg is safe and effective for the treatment of hypertension. Pooled analyses of the 5 placebo-controlied factorially
designed studies supports the conclusion that there is a dose response for the combination drug that continues
beyond the 16/12.5 mg dose.

The sponsor requests approval for two strengths: 16/12.5 and 32/12.5 mg. The safety database, while small for the
32/12.5 mg combination, does not indicate dose related toxicities beyond those expected from the monotherapies.
Since many of the patients who might be put on a CC/HCTZ combination would already have failed to CC 32 mg,

the higher strength is needed. .
Approval is recommended with labeling revisions as indicated in Section 5.0 and others suggested by the other
reviewers.
¢ (% v - - g/ '}/Zo_,o
/ V#ephen redd, M.D” Kooros Mahjoob, Ph.D.
| ~/ep
Concur:

James Hung, Ph.D. jig,i” ;/Q.}(or’ _ /S/

George Chi, Ph.D. /
Raymond J. Lipicky, M.D.

CC: Dr. Fredd
Dr. Mahjoob
Mr. Fromm
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